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The  area  iiicliulod  in  tli(!  present  report  is  in  northwestern 
Ontario,  and  lies  between  48°  30',  and  51°  north  latitude,  and  84°, 
and  87°  30'  west  longitude.  This  region  was  examined  durinjr  tlie 
summers  of  1903-4,  and  eoniparatively  full  reports  of  the  work  d<jiie 
were  published  in  the  Summary  lleijorts  of  ths  (leologieal  Survey  of 
Canada  for  those  years.  A  ma])  (So.  lltU)— on  a  seale  of  f*  miles 
to  1  inch— has  alrcaily  been  published;  and  as  the  opening  out  of 
these  districts  by  the  Transcontinental  riiilway  has  given  ennniiereial 
importance  thereto,  it  has  been  deemed  advisable  to  embody  the  main 
facts  relating  to  the  topogrnphy,  geology  and  economic  resources  of 
the  country  in  one  general  report,  to  be  accompanied  by  the  ni:)p 
referred  to. 

Most  of  the  area  ex:imined  is  drained  by  trilmtiiries  of  the 
Albany  river,  inehuling  the  T.ittle  Current,  Drowning.  Keiiogami, 
Pagwachiuin.  Xngiigami,  and  Kebinakagami  rivers.  The-e  wMterways 
were  used  us  canoe  roiitis  in  passing  through  the  country.  The 
district  a.s  a  whole  is  ccimpiiratively  Hat,  the  height-of-land  being 
about  1.200  feet  above  sea  level.  The  watershe<l  betwrru  the  St.  Law- 
rence and  Hudson  I!ay  waters  is  rather  a  broad  ])lateau  than  a  >harp 
dividing  vidge.  The  streams  running  through  this  plateau  rise  in 
swami)s,  n.u-kegs  and  lakes,  ami  are  wimliug  an.l  sluggish,  but  can 
usually  be  navigated  with  canoes  to  their  sour.^e.  North  of  thf' 
plateau  the  country  descends  somewhat  rapi<lly  until  the  sedimentary 
rocks  are  reached,  and  all  the  rivers  hav.'  many  raiiiils  anrl  falls  in 
this  stretch,  from  which  alnmst  unlimited  waterp.->\vcr  can  bo  dc- 
vclope<l.  As  the  route  of  the  National  Tran-icontinental  railway 
828-1 
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passes  through  this  slope  f.,r  a  long  distance,  there  is  little  doubt  thnt 
these  watcrpowers  will  be  utilized  in  the  near  future.  Northeast  of 
this  slope  th..  coastal  plain  extends  to  James  bay.  The  descent  is 
about  400  feet  in  the  whole  .listance.  The  rivers  through  this  plain 
are  broad  and  shallow,  with  an  even,  swift  current  and  an  occasional 
slight  rapid.    None  of  the  rapids,  however,  require  portages. 

(JKXKR.VI,  OEOLWiV. 

Considerable  diversity  prevails  in  the  character  of  the  i-oeks  of 
this  area.     Laurentian  granit..  and  gneiss  occupy  the  greater  part, 
extending  from  the  southern  boundary  of  the  area  mapiwl  over  the 
hi'ight-of-lan.l  aiul  well  down  the  Hucison  Bay  slope.     From  McKav 
lake  to  O'SulIivan  lake  the  continuity  of  the  pranit.-  is  broken  by 
<-..nsiderabIe  areas  of  hornblen.le  s,-hist.  biotite  schist  and  diabase,  the 
latter  mo-stly  in  narrow  dikes,  though  sometimes  in  larger  masses. 
These  rocks  were  formerly  mapped  as  Huronian.  but  most  of  them 
probably  belong  to  what  is  now  calle.1  Keewatin.     N  rtheast  of  the 
granite  and  giuiss.  and  extending  to  James  bay,  there  is  an  immense 
plain  underlain  by  dolomitic  rocks  lying  abnost    flat,    or    dipping 
slightly  to  the  northeast.     The  portion  of  this  included  in  the  map 
embra<-es  parts  of  the  Cambro-Silurian  and  Silurian  systems,  ranging 
from  the  Black  River  to  the  Guelph  formations.     A  list  of  fossils 
from  th..-.   ro..ks.  i.lentifie.l  by  Mr.  J.  F.  Whit,^aves  of  the  Geological 
Survey,  is  ai>ix>n.le.I. 

ORANITK   A>:i)  CXKISS. 

Over  a  luin.lrt^I  sli.les  w.Te  preparc.l  from  the  rocks  collected  in 
the  ar.a  uu.ler  consideration.  These  were  examined  by  Mr.  G.  A. 
Young,  pi.trologist  to  the  (ieol.jgi.-al  Survey,  and  the  following 
micr..seo,,i,al  .lescrii.tious  are  from  his  report.  After  describing  a 
few  sli.Ies  which  sliow.-.l  peculinriti.^s,  ami  which  will  be  noted  in 
dealing  with  the  regional  K..ol.,gy,  he  says  of  the  remaining  granite 
and  gn.'iss  sp..cimens:  "The  r..mainiiig  rocks  of  this  group  while 
.liffering  i  i  tlvii-  mineral  e,,mpH>ition.  structure  ami  general  appear- 
ance, an.  alik.-  in  tlu.t  th.y  all  pos,.oss  features  in.licating  an  igneous 
not  a  >-e,limeiita-.y  ori^iin.  Acording  to  mineral  composition  an.l 
slru.'ture  th.y  might  be  classe.l  as  muscovite  ami  biotite  granit.s  an.l 
gneisses;  the  latt.r.  in  many  cas-s  „t  least,  owe  th.ir  stnu'tiir-s  to 
crushing  and  were  originally  granites.  Any  sub.iivision  into  vari.ti,.s 
woul.l  likely  ivsuir  in  th<.  separntion  of  r.,.-ks  genetically  r.-lated,  a.i.l 
the  grouping  togetlur  of  others  which  the  fiel.l  evidence  woul.l  prob- 
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ably  scpurato.  Instead  it  is  prnposcii  to  di-scribc  the  rcniainingr  rocks 
of  this  group  as  a  whole. 

'  Many  of  the  sijceiinens  present  the  features  of  medium  to  fine 
grained,  pink  or  grey  granites.  The  visible  coloured  constituent  is 
invariably  biotite  or  miiscovite,  sometimes  both;  the  microscopic 
examination  of  thin  sections  revealed  hornblende  in  a  few  instances 
only,  and  then  in  very  subordinate  amounts.  In  the  grey  varieties, 
biotite  is  always  the  predominant  and  usually  the  only  mica  present, 
and  is  sometimes  very  abundant.  In  the  pink  varieties  mica  is,  on 
tlic  whole,  much  less  abundant,  and  is  fre<iuently  largely  or  almost 
altogether  muscovitc.  In  a  number  of  instances  the  arrangement  of 
the  mica  flakes  imparts  a  foliated  structure  to  the  rock,  and  in  a  few 
eases  this  is  accompanied  by  banding.  It  would  be  possible  to  select 
a  scries  of  specimens  showing  a  gradation  from  typical  granites  into 
well  banded  gneisses. 

'  The  feldspars  wiiich  so  largely  compose  the  rocks,  comprise 
liliigiodasc,  orthoclase  and  microdine.  Both  monodinic  and  triclinie 
varieties  are  always  present,  the  relative  amounts  varying  from  sec- 
tion to  section.  In  genera!  the  amount  of  microcline,  as  compared 
with  that  of  orthoclase,  increases  with  increasing  deformation  of  the 
rocks  as  the  result  of  pressure.  Quartz  is  always  abtuidant,  but  occurs 
in  varying  amounts. 

'Amongst  the  accessory  minerals,  apatite,  pyrite  and  inapnetitc 
are  often  present,  ('ruins  of  sphene  are  comninu.  Allanite  occurs 
in  a  number  of  sections  sometimes  in<'liuled  in  irregidar  grains  of 
epidote,  sometimes  alone.    Garnets  occur  in  only  two  sections. 

'  A  large  proportion  of  the  rocks  has  been  subjected  to  d,\Tiamie 
stresses.  In  some  cases  tiiis  is  shown  oidy  by  a  wavy  extinction  of 
tlin  quartz  individuals.  In  other  instances  the  quartz  grains  have 
]iartly  or  wholly  yielded  to  the  strain  with  oidy  partial  deformation 
of  the  feldspathie  constituents.  In  many  cases  the  margins  of  the 
f(  Idspars  have  been  crenulateil,  and  in  otlier  instances  the  crushing 
lias  gone  so  far  that,  of  the  once  large  individuals  of  feldsjiar,  only 
irregular  grains  are  left,  embedded  in  a  granular  mass  of  ijuartz  and 
i'etflspar.  This  crushing  sonutimes  seems  to  have  le<1  to  tlie  fcinua- 
tinu  of  large  muscovitc  tlak(>s  which  lie,  without  any  twisting  or 
bending,  in  highly  crushed  and  sheared  ro<'k<.  In  fact  the  musenvite 
of  all  the  rocks  examined  seems  to  have  had  a  secondary  origin.  In 
Uiany  eases  the  biotite  seems  also  to  luive  develoii-'d  with  the  cnishing, 
and  this  mica,  when  fresh,  has  the  peculiar  brown  ci>lour  of  secondary 
8J8-1 J 
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biotite.  In  a  numbpr  of  instancos  the  crushing  of  the  constituo: 
seems  to  have  been  followed  by  a  rierystallization  of  the  materials, 
that  the  grains,  insteail  of  intricately  interlocking  with  one  anotli 
have  polygonal  outlines.' 


FIXE    tiBAINKD    BIOTITE    li.NKlSS. 

Associated  with  the  granite  and  gneisses  there  are  bands  ol 
fine  grained  biotite  gneiss,  which  it  is  impossible  to  separate  from  1 
former  as  they  grade  from  one  to  the  other  without  any  break.  Tin 
bands  are  sometimes  of  considerable  size,  and  are  distributeil  o' 
large  weas.  They  are  particularly  abundant  along  Little  Curr( 
river  ami  Percy  lake. 

The  specimens  belonging  to  this  group  vary  in  grain  from  fi 
to  medium,  and  in  colour  from  dark  to  light  grey.  They  are  co 
posed  chiefly  of  biotite,  feldspar  and  quartz,  and  each  specimen 
<'liaraeterized  by  the  uniformity  of  size  of  grain  an<l  distribution 
its  component  minerals.  These  rocks  are  distinguished  from  the  b 
titi;  schists,  into  which  they  seem  to  merge,  through  the  lack  oi 
promiiient  slate-like  parting,  by  a  dcreasc  in  the  amount  of  mi 
and  by  an  increased  coarseness  of  grain.  The  black  biotite  scales  i 
always  parallel  to  one  another,  and  give  rise  to  a  very  proniini 
I'oliated  .--tructure,  while  the  mineral  is  so  abundant  that  the  re 
tends  to  cleave  along  planes  parallel  to  the  fMliatioii,  and  tin 
surfaces  of  fracture  glisten  from  the  abundance  of  the  mica.  !Ma 
of  the  specimens  hold  minute,  wine-eidourc  1  garnet.-,  and  in  (j 
instance  the  rock  contains  man.v  relatively  large  tlakes  of  muscovi 
The^c  gneisses  are  rusty  weathering,  and  in  a  few  instances  n\i\n 
to  be  banded  because  of  the  alteration  of  the  mica  to  chlorite,  and  t 
dicomposition  of  the  feid-pars  along  narrow  bands  parallel  to  t 
plane  of  foliation. 

'As  seen  under  the  microscuix?,  the  rocks  are  composed  esse 
tially  of  biotite,  plagioclase  fcld-par,  orthoclase  and  quartz.  Ainon; 
the  aei'essory  constituents,  apatite,  pyritc  and  magnetite  are  idnii 
inva  iably  present.  Over  one-half  of  tl  sections  coutaiu  garnc 
niu>envite  is  present  in  three,  eordierite  in  two,  microeline  in  oi 
and  siilinumite  in  one.  The  biotite  is  pleochroic,  from  pale  yellow 
dark  eotree-brown,  anil  usually  exhibits  itromineiit  pleochroic  ha 
about  minute  inehisious.  IJasal  xctinns  of  the  tlakes  are  never  id 
niorphie,  and  are  soinetiinis  liiglily  irregular.  Prismatic  sections  i 
often  hitli-liUe,  but  UMre  eoununiily  are  irregular,  their  outlines  bei 
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modified  by  the  forni^i  of  the  ii.iglibourinK  grain*  of  f.l.lspar  ntid 

quartz. 

'On  tlip  whole,  the  iiiilividiinls  of  <iii;irtz  and  fcMsi>i\r  hiivo 
roiindod  outlinos.  and  in  any  one  siction  arc  of  about  the  same  average 
(liaiiictcr.  There  is,  liowever,  a  teii.ieney  for  tiie  <niarl/.  grains  to 
nssuine  more  irregular  shaix>s  and  smaller  forms  than  the  f(Ms)mr, 
and  this  sometimes  seems  to  be  more  prominent  in  the  eoiirser  varie- 
ties, and  there,  rarely,  is  aeeompanied  by  a  disposition  of  the 
feldspars  to  assume  broader,  tabular-like  outlines.  The  seetion  show- 
ing this  tendeney  of  the  feldspars  towards  idioniorpbism  most  prom- 
inently also  eoutiiins  a  few  small,  irrei^'ulnr  grains  of  mieroeline. 

'Pyritc  and  nuignetite  are  never  abundant;  the  fornuT  sotiietinies 
oi-eurs  in  eubes.  The  apatite  takes  the  form  of  minute  prisms  usually 
associated  with  t\u-  l)iotite.  Garnets  are  abundnnt  in  some  sietions, 
s]):»ringly  present  in  others,  and  entirely  absent  from  manv.  The 
mineral  is  almost  colourless,  sometimes  has  crystal  boundaries,  but 
often  has  irregular  outlines  or  o<-curs  in  very  small  fzTiiins.  The 
larger  indiviiluals  at  times  contain  many  small  rounded  grains  of 
ipuirtz  and  feldspar.  These  ini-lusions  are  sonietinu's  so  :ibuiidaut 
that  the  garnet  beconi(>s  a  mere  network  surrounding  the  foreign 
particle.  Two  sections  contain  a  few  small  shreds  of  muscoviti'.  wliile 
one  section  holdi  a  number  of  large  Hukes  of  this  mica.  oft<ii  includ- 
ing small  quartz  grains.  Cordieritc  occurs  in  two  sections,  in  one  as 
snudl  roundi-d,  prism-like  forms,  in  the  second  it  is  more  abundant, 
and  has  irngidar  outlines,  the  grains  often  containing  small  inclu- 
sions of  feldspar.  The  mineral  is  colourless,  but  shows  the  eliiinieter- 
istic  yellow  jileochroism  in  spots,  and  about  minute  in.lusions. 
Sillimanite  occurs  in  one  section,  where  it  is  very  abundant,  and 
there  assumes  the  form  of  large  and  small  matted  aggn  gates. 

'The  rclativi'  ammnits  of  the  chief  constituents  vary  indeiien- 
dently  of  one  aiuithcr  from  set  ion  to  section.  Tn  many  instiinces 
(luartz  is  much  more  abundant  than  the  fel.lspar,  but  in  s<  veral  cases 
it  is  greatly  exceeded  by  them.  Sonutimes  ortb.clase  is  the  predom- 
inant feldspar,  sometimes  plagioclase. 

•The  arrangement  of  the  .abundant  biotitc  gives  usually  a  very 
dis.in;  t  foliated  character  to  the  section.  In  one  instance  the  mica 
is  more  abundant  along  certain  somewhat  coarser  bands,  which  also 
seem  to  be  richer  in  feldspar. 

'  The  characteristic  features  of  all  the  sections  are  the  ro\ui<lcd 
or  sub-angular  forms  of  the  coiniioiu^nt  grains,  the  uniformity  .n  si/e 
and  distribution  of  the  minerals  in  eaeh  section,  and  the  presence  of 
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abundant  Itrowi;  iiiicii.  Tn  c.iily  one  »r<'tion  h  tlicre  even  an  npproiid 
tnwar<l.-i  iili()niori)lu>fn  on  the  part  of  one  mineral  towards  another 
The  present  Htnietiires  have  evidently  resiilt(>d  from  reery-tuUizntion 
The  oriRinnl  roeks,  as  far  as  tl\e  niicroscopie  evidence  k'"'*,  may  hav( 
heen  eitlier  of  sedimentary  or  igneous  oriRin.' 

(Jneisses  very  similar  to  many  of  the  ahove  have  1«  en  describe. 
hy  La\vs(m'  as  h<lonKinK  to  the  Coiiclii  liinR  series  of  th"  Uain> 
Lake  district,  a  fornujtion  which  he  rejrarded  as  of  sedinii  iitary  origin 
Some  of  the  jniei.sses  alsr)  rescnilili'  in  a  way  the  sillimanite  ami 
Karnet  hearing  pneisses  of  tiie  (irenville  district  as  deseril>e<l  l>,v 
A.hiins.-  aii<l.  in  I'crtain  eases,  shovni  by  him  to  be  of  sediinentnr.v 
origin. 


KKKWATIV. 

AlonR  tlie  Kawaslikat'ama  river  from  IJiipert  fall  to  Abamisapi 
lake  there  is  a  considerable  area  of  dark  and  greenish  hornbleiidi 
schist  which  has  been  aswiKiied  to  the  Ivcwatin  system,  anil  similar 
rooks  were  notiil  on  Xajrajjami  river  and  parts  of  O'Snliivan  lake. 
There  are  probably  other  small  areas  of  the  same  rock,  but  the  exam- 
ination was  not  made  in  sufficient  detail  to  warrant  their  separation. 

Iltirnh'i-nde  Srh isln. 

These  rocks  vary  in  Ki"'i'n  from  fine  to  almost  dense,  and  in 
colour  from  black  or  greenish  black  to  dark  prey.  The  very  dark 
colours  are  due  to  the  great  abundan.-o  of  hornblen<le  occurring  in 
tiny  grains,  which  with  the  minute  grains  of  fcMspar  ami  quartz 
give  a  speckled  appearance  to  the  band  sjK'eimens.  In  some  instances 
hiotite  is  also  alunidant,  and  the  flakes,  lying  parallel  to  one  another, 
impart  a  very  eviilent  foliated  structure  to  the  rock.  Some  of  the 
specimens,  richer  in  biotite.  feldsiiar  and  quartz,  closely  resemble  the 
finer  grained  tyjx's  of  biotite-gneiss. 

'Under  the  microscope  the'  majority  of  the  rocks  are  seen  to  be 
composed  chiefly  of  hornblenih',  plagioclase  feldspar,  orthoclase  and 
<iuartz.  In  a  number  of  instances  biotite  is  also  present,  and  is  some- 
times very  abundant,  ilagnetite  and  apatite  are  common  ai'cessory 
minerals,  sphene  is  sometinu^s  nl)undant  and  pyroxene  is  present  in  a 
few  instances. 

•The  bornblenile  is  of  a  green  colour,  has  a  well  developed  pris- 
matic cleavage,  and  occurs  almost  altogether  in  small  granular  forms. 

1  Ann.  It^pt.  G.S.C.,  Vol.  III.,   Part  1,  I8S7-8S    p    109  F 
-  Ann.  Ki  pt.  G.S.C.,   Vol.  VIII.,  1805,   p.  49  J. 


AI.IMIM.V    .\NI>    TIIIMiKU    HAY    IHSTIfltTs  , 

The  hiotitf  is  u  lirown  viirii'ty.  '\'ho  coiiipanitivily  riiro  pymxini'  i* 
of  a  liKlit  jtriMii  rulour,  and  always  lacks  rry-ilal  Unindurifs.  Tl»' 
fi'Ulspars  ami  quartz  liavi'  granular  forms. 

'  Tlic  rolativc  proiMirtimis  nf  tlic  chief  coiistihiciits  vary  jrrcatly 
from  section  to  Mctioii.  Ilonibliiiilc  is  usually  viry  aliuudant  ami  iii 
8umc  cases  ut  least  forms  two-thinls  of  tlic  section,  liiotitc  is  often 
completely  absent,  but  in  a  few  instances  is  verj-  plentiful;  at  times 
it  greatly  exi-eeils  the  hornlilenilc  ninl  with  inerea-iiiK  amounts  of 
feldspar  and  i|uartz,  i)rovides  forms  allied  in  eoiupnsitioii  and  struc- 
ture to  tho  hiotitc-«tieisses.  Thi-  feldspars  and  q.iart/.  nl-o  show  lar^rc 
variations  in  amount;  sometimes  plaffioclaso  f -Id-par,  sometimes 
quartz,  is  prai'tically  the  only  coloured  constituent  pnwent. 

'  The  structure  is  eminently  Kmnular,  the  e-hief  constituents  are 
evenly  distributed  and  are  usually  of  about  the  same  size  aiiil  shape 
in  any  one  section.  The  biotite,  however,  is  alwa.vs  rathiT  idio- 
inorphic,  and  when  at  all  abundant  impart.s  a  viry  distinct  foliation 
to  the  rocks.' 

These  rfM-ks  present  no  trace  of  their  oriKinal  stru^'ture-i. 
Lawson,'  howcM'r,  has  described  sonu'what  similar  rocks  from  the 
Rainy  River  district,  which  from  their  field  relation:)  he  thoutflit 
might  be  partly  derived  from  tuffs,  partly  from  massive  ifineous 
rocks.  It  is  pi>ssible  that  the  rocks  described  above  may  have  ti.  '  a 
similar  t)rigiii. 

The  banks  of  part  of  thi"  Kawa-hkagama  river  alwve  O'SuUivan 
lake  and  the  western  part  of  the  lake  are  occupied  by  very  tine,  slate- 
like biotite  and  chlorite  schists,  which  may  belong  to  the  Iluronian 
system,  but  it  has  not  been  thoufrht  advisable  to  attempt  to  separate 
them  from  the  hornblende  schists  just  described.  These  rocks  arc 
thua  described  by  ifr.  (!.  A.  Young: — 

'The  rocks  f)f  this  group  are  characterized  by  very  fine  grain, 
dark  colour,  foliated  structure,  and  prominent  parting,  which  is  some- 
times  smooth  and  slate-like,  sometimes  curved  and  uneven.  The 
fresher  specimens,  on  their  parting  planes,  exhibit  a  sheen  caused  by 
a  nearly  continuous  film  of  si^ales  of  dark  brown  biotit":  on  surface-s 
at  right  angles  to  the  plane  of  schistosity  the  rocks  arc  seen  to  be  of 
a  dark  grey  colour,  very  fine  grain  and  highly  siliceous.  The  curving 
and  \ineven  fracture  plane  of  one  >|ie(ini(>n  is  marked  by  large  and 
small  lumps  about  which  curve  the  tlakes  of  iniea.  These  lumps 
sugge-^t  the  presenc-e  of  andalii-ite ;   but  this  niineral.  if  once  present. 


1  .\nn    Kept.  G.S.C..  Vol.   111.,   Tart   1,   p.  37   F. 
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is  rppivsmtt'd  nnw  only  by  uggreftntv^  of  miwoovite.  Tlio  rwka  nrc 
riisf.v  wcntlnriiijj,  aiid  in  otic  instiitu-r  tin'  <Mnip1itc  nltcrntion  of  the 
niii'O  to  chliiritc  lius  jfivrti  tlir  HjwciiiKii  a  ik-ciili'd  grrcii  colour. 

'  As  (*ccn  iimliT  the  tnicroncoix'  the  rocks  are  cssi'titinllycomixisiMl 
of  liiotit4',  qiiurtz  nii-l  fcliNpor,  ami  while  in  Rome  ea^c^  the  latter 
tiiiiieral  is  very  aliutidatit,  in  others  the  ^eetions  are  altimst  free  from 
it.  One  eoiitnins  a  few  very  uniall  frrnirm  of  garnet,  and  two  others 
hold  nniMMivite.  Mntrnetiti'  or  its  dieoiniMisition  i)ro<In<-ts  are  present 
in  nearly  ail  of  the  sections,  hut  oidy  in  small  (pinntities. 

'The  hiotile,  wlrn  fresh,  is  plecK'hroie,  from  a  pnlc  yellow  to  a 
hrowu  colour  such  us  is  often  seen  in  seeondarv  mir>a.  It  forms 
smnll,  narrow,  irreffular  (lakes.  In  one  section  the  large  flakes  occa- 
sionally enclose  minute  grains  of  tpiartz.  Snndl  flakes  of  muscovite 
(wiMir  in  two  Hcctions,  somewhat  irregularly  (listrihuted  and  \isiially 
associated  with  hiotite.  In  oi'e  nx'k,  as  already  mentioned,  this  mien 
forms  aggregates  (.f  eomi)aratively  large  flakes,  pmhahly  derived  from 
andahisito.  The  <piartz  and  feldspar  form  amnll  angular  or  rounded 
grains.  Those  of  feldspar  are  usually  suh-ungidar,  or  rounded,  while 
the  quartz  imlividuals  are  commonly  much  more  irregular.  The 
feld-par,  when  pRsent,  appear^  to  he  almost  entirely  orthoclase.  The 
(piartz  usunlly  exhihits  n  \va\T  extinction  which,  in  the  case  of  the 
larger  grains,  is  often  neeoinpanied  hy  an  incipient  fracturing  as 
the  result  of  jire^surc. 

'The  rock-  are  all  very  fine,  and  even  grained.  Thi'  prominent 
foliute<l  stru<'turc  is  due  to  the  parallel  arrangement  of  the  flakes  of 
I  -a,  and  in  a  lesser  degree,  to  a  similar  arrangement  of  the  larger 
axes  of  the  ipuirtz  and  feldspar  grains.  The  hiotite  flukes,  while 
usually  rudely  prisnuitie.  always  lie  hetween  the  other  constituents, 
nevir  penefating  them.  Tlie  constituents  are  never  idiomorphie 
towards  one  another;  iiistea<l  tlie  eveniu'ss  of  grain  aM<l  rounded  form 
of  the  (ju.irtz  and  feld.spar  individuals  arc  very  eharucteristic  of 
these  sections.  It  is  evident  that  the  presetit  structures  have  resulted 
from  the  recrystallization  of  a  previously  existing  ro<-k.  In  some  of 
the  sections  the  distrihution  of  the  rainerals  is  quite  unifoi.n,  in 
others  the  mica  tends  to  lie  more  ahundantly  along  certain  lines  and 
hantls,  and  this  arrangement  of  the  mica  is  sometimes  aeconipanicd 
by  a  similar  disposition  of  the  feldsjiar. 

The  mineralogieal  composition  and  general  structure  of  these 
rocks  indicate  that  they  are  prohaldy  of  fcdimcntary  origin. 


AI.c.i.MA    A.NI>    Till  XltF.R    HAY    MSTKirTJ*  '■» 

I>IAB\SK. 
Pikes  of  tliuln-f  vnryiinf  from  nii.-  iii<h  to  fifty  £»>••»  in  wiiltli. 
arc  rotiimoii  Ik.iIi  in  tlir  irniiiit.*  nn.l  »'i-liiMs  nn.l  in  n  f .  w  jila.-,  s 
lurKir  iims..*..s  of  this  rmk  were  not.d  Of  tlw  ^iKcinieiit  »>roujfht  in. 
Mr.  (i.  A.  Youii^'  xiiyt  tli<-y  nri'  nil  of  or<liniiry  tyiMw  of  .liiilia-«'.  in 
no  in*lnn<Ts  lioidintr  olivine.  One  i-iMciiiun  U  jKiri.liyritic.  iiml  a 
•ocon.l  shows  a  fine  (fruinctl  porpliyritio  eontnrt  fari.s. 

CAMimn-sll.l  IIIAN     AM  I  IMAN. 

The  northeii-^t   part   of  the  ^llel■t   is   oeeiip'.eil  with   m  ijiiin  iitiiry 
rocks  lyin^  in   an  almo-t   horizontal   position.     Tia-c  M"k-  ar'  t  x- 
po>e.l  in  the  hnnks  of  all  the  rivers  from  the  AUamy  to  th  ■  l\rl>inak- 
nBomi.     As  the  wlioh'  country  is  ihep'.y  covere.l  with  day  the  only 
outcrops  are  in  t'-e  rivers  where  the  rock-  are  exposed  in  tiie  hanks 
and  hed.     In  the  latter  ca-<    they  \ismilly  fi  rm  hroad,  shallow  rapids, 
mnatinies  ext»iidinjf  several  miles  at  n  stretch,  as  on  the   Kehiniik- 
apnni  river.     Where  tiie  n.ck  is  first  seen  on  the  lower  parts  of  the 
rivers   =t  consist.s  of   a   very   soft   aniilhu-eous.  uny   dolomite.   a-.o- 
eiated  witli  rock  of  a  similar  character.  Imt  of  n  hriik  re.l  colour. 
In  places  there  are  hands  of  n  motthd  red  and  ^rey  rock.     Th.-c 
red  and  fcro;;  rocks  are  s<i  soft   that   tiny  can  he  .a-ily  cut  with  a 
knife.     They  are  seen  on  all  tlie  rivers  examined,  and   in  mode  of 
(Mcurrence  and  jteneral  appearance  arc   identical   with  the  rocks  on 
the    Kapiskau    and   Ahitihi    rivers.      '  A    careful   s.ar.'li    rivaled   no 
fosf-ls  in  tiie.sc  rocks.     Ascending  the  rivers.  liDwever.  a  harder,  buiT, 
to  cream  eolonre<l  rock  ontcroiK,  which  in  phiees  ahounds  in  fosMls, 
and  from  wiiich  .•olkvtions  were  n.a.le.    These  fossils  were  examined 
by  Mr.  J.  F.  Whiteaves,  of  this  otH.'t'.  whose  report  is  api)ended.    As 
determin.'d  hy  .Mr.  Whiteaves.  the  fo-sils  indicate  that  the  rocks  are 
Cnnd>ro-Silurian  and  Silurian.  th<'  former  heiti}.'  represented  hy  the 
Black    River   and    Hudson    Uiver    ( Itichmond)    formation,    .md   th.' 
latter  prohaMy  hy  the  Xiapira  or  (lUeljih. 

A  partial  aiudysi-  made  hy  Mr.  M.  F.  Connor  shows  that  the 
rocks  are  dolomites.  Five  si>eeiniens  represcntinj,'  ditTerent  p!  mscs 
of  the  rock  pave  the  followiujr  results: — 

S[)ecimen.  1-  2.  3.  4-  "i- 

Sihca  and  insolunle 4  +       •*-  -         '  ^ 

Mairnesium  earhonate 40-4       --'T-S      4.V-2       20  C      27-0 

Calcium   carhonate M -7       :W-2       52-4       nn-1       :;l  •! 

ISutna.ary  Report  G.S.C.,  1902    p.  222. 
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DKS(  nil'TFON'   OF   UorTKS. 

TIIK    IITTI.K   (imtKVT    AM.    KA WAS||KA(J..MA   rUNKIlS. 

Tl...  I  it,I,.  ('„rr,„f  is  tl„.  h,rff..,f  l.r.u,..h  of  fl„.  Iv..,„.„n„,i.     It 

•■"t.r.  tl...  L.tt.T  f,.„rt, ,  „  n.il...  fr„„,  ,h^  p,,,^,  „„  „,..  ^^„,„„^  ^j^.,.^ 

nn.l  r,-,..  n„rthw,.,,  .,f  ],..„^  |„1„,  ,..„,h  of  ,,„o  „,,„,  ,_,,;,_,,,,.•  ,^  ,^_^' 

"  •■■",1  I..M^,h  of  200  „,il...  f,.ii„„.in„  n...  |„.„.N  of  ih..  r>v..r      Th.. 

■WP-r   par.    is   „„„,..,,   ,  v   „,..   „„,;.,„..    K..„,k..„k.,Ka,..„.   wl.i;.l.   „... 

..;*'r..pl,...  Ifour,    1,...  .l,.,r,w.,.,|  „.  Kawa-hk.,Kmn„.     I,  ,|rai„H  Mo„„. 

""".   I-W.   MamI  Ca,,,,,.   Flnui,,^  an.l   Kawn-l.kuKaMu,  lak.«.     Tlii. 

part  of  thr  riv.r  wn.  .xa„,iM<..|  l.y  Dr.  R.  }M],  „„.|  j,  .i.,,,.,;,,,..,  ;„ 

iH-  Ann.ial  IJ,,K,rt  nf  ,1.p  (i,.„|„jri,.al  Snrvoy  for  18T0-1.  p.  l>4|-    nl.o 

.y    party   „,„„l,..r   r..    Kxplorati,.,.    of   Northora    Ontario,    issu.'.l    l,v 

Ot.  ar.o   r..^„Ia,.v..   A....„.I.Iy.    |),,,artm..n,   of  Oown    l.a.xis.   l-mo 

p.     •.^.     tor  two  ,„i!...  ImIow  Kawa-hkaffanm  lako  tl.>^  rivr  is  l.roa.l' 

V...1.  .low  -Mrnnt.    At  tl i,,a, a  porta^  loa.l,  u.  Wawonp  fake 

n,  „w  ,1,M  ,,„Ha,..  „>..  riv..r  i,  fr,,.,.  ono  „„,!  a  half  to  two  cl.ain, 
«..!.■.  an.l  a.rly  .l..,.p.  |i.,,„.,..„  ,1,..  „„rta,.,.  an.l  Rup-rt  fall-a  .lis- 
tan..,,  o  ..L.v.n  n,il..s-,h,.n.  „r.^  ..nly  two  rapi.ls.  nn.l  th,.^,  ear,  I,.. 
run  w„l,  l„a,|,.,|  ..ano.s  at  or.jinnrv  wafr.  Th.-rc  is  a  go.,.!  p„nncv 
at  (.ai-h.  " 

At  IJ,„H.rt  fall  th-n.  is  „  .lr„p  .,f  fif,.,„„  {..-t  ov.r  tnu.-h  l.rok.. 

nn,l    .l,st„rl,...|     |..,|,,..s    of    .l,.,k    „r....n    hornl.l..n.l,..s..hi,t     .lippin;: 

S.loK.r   0.     Past  this  fall  ,h..n.  is  „  ,iv.>  ..hain  portap-  on  the  north 

I'm.k.     Iho  r.v..r  ..ontinn.s  in  a  northw,.st,.rly  .lirroti.m  for  tw.nty- 

two  m.les  a.,.1  is  al,.>nt  two  .-hains  wi.l...     It  thrn  flows  n.,r;lu.nst  f,',r 

to.ir  m.l..s.  wh,.n  it  turns  almost  .In.,  north  nn.l  il„ws  in  that  .lire,- 

t.on  to  Al.an.isaK'i   lak...     li,.tw.vn   ij„p..rt  fall  nn.l  Al,an,isa,-i  lak.. 

.   >  -••  an.  tw..  port„p.s.  th,.  rirs,  to  pass  „  |o^  ja„,  ,.„„,  t,.,.  ,.„„,   „,„, 

lowanl  fall  f„„r  an.l  a  half  nul.  s  farth-r  .lown.     This  fall  is  ..an-.-.l 

l.y   a    n.lff,.   oi    ..hloriti,.   l,..ni),l,n,l,.-s..hist    through   whi,.h   the   riv.- 

<-uts,  ,nakn,K  a  narrow  ..anvnulik,.  «nr«c  fmrtoen  chains  lonR.     This 

frorg..  ,s  ir.,ni  tw..nty  .„  thirty  f..,.t  .|..,.p.  an.l  tho  wat-r  ,l..sPon,|s  in 

>l..ps  an.l  slnl..s  varying  fro„,  ono  to  tivo  foot.     Tho  fall  wonl.l  ,nnko 

a  spl.  n.li.l  wat..rpow,.r.    Fr..,n  Ilowanl  fall  to  Al.amisagi  lake,  clrv..n 

"".I  a  halt  ni.les.  there  are  three  rapi.ls,  two  of  whi,.h  require  short 

p'Tta^i's. 

The  riv.^r  is  from  two  to  thn.e  ..hains  «i,|,..  wi,h  sl..w  eurr.ut 
It  enters  Al,amisa,.ri  lake  fro.u  tl...  south,  an.l  turns  roun.l.  as  .1... 
In.han  na.uo  ,.(  ;|„.  laU..  in s.  .,n,l   .|„ws  to^^:,r.|s  the  south  for  a 
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short  (listaiKv.  The  .lisltmco  bot\v(Hn  the  entrance  and  tlir  oiitlct  is 
loss  than  half  a  mile.  The  rivor  thon  flows  east  for  oisht  miles  to 
O'Sullivan  lake.  In  this  distanee  the  river  is  wide  and  ileep.  and 
there  are  three  bad  rapids  whieh  eainiot  be  run  with  loaded  canoes. 

The  main  part  of  Abamisapi  lake  is  eiftht  miles  Innp:  and  two 
and  a  half  broad,  with  rcfjidar  shores  and  few  islands.  There  is  a 
narrow  ba.v  to  the  northea^-t,  wliich  I  was  t.dil  extends  three  or  four 
miles  in  that  direction. 


O'SV  I.I.IVAN    I.AKK. 

O'Sullivan  lake  is  very  irrcfitihir  in  shape:  for  nine  miles  it 
lies  northeast,  following  the  course  of  the  river.  In  thi.s  di  tance  it 
is  about  a  mile  wide,  but  jiarrows  considerably  in  one  or  two  places. 
The  larger  bo.ly  of  the  lake  lies  southeast  from  the  inlet,  extenditiK 
in  that  <lirection  tive  miles.  This  part  is  cut  up  by  long  peninsulas 
and  islands,  some  of  which  are  large,  es|>ecially  in  the  cast.  The 
Indian  name  Sesckenaga  signifies  that  the  lake  has  numy  islands 
elustere.1  togcth<>r  in  groups.  Its  shores  are  mo-^tly  low,  but  in  places, 
especially  on  the  northeast,  the  rocks  rise  abruptly  from  the  wat.T  to 
a  height  of  40  feet.  On  the  southwest  the  land  -lopes  pently  back 
from  the  lake  to  a  height  of  -.'(HI  feet,  and  at  a  distan.-e  of  about  f..ur 
miles  there  is  a  prominent  hill  which  rises  much  higher.  This  hill 
is  a  conspicuous  obj.'ct  both  from  Kskegcnaga  and  Abaniisagi  lakes. 
The  forest  round  this  lake  is  mostly  second  growth. 

Betwcnm  O'Sullivan  and  Percy  lakes  ther.>  is  a  su.ves>iou  of 
lake  expansions,  some  four  miles  long,  connc^tcl  by  stretches  of  rapid 
wat(  r  and  falls  whieh  necessitate  eight  .short  portages.  Percy  lake 
is  eight  miles  long  and  a  mile  and  a  half  broa.l.  The  longer  axis 
has  an  east  and  west  dirc.-tion,  the  Little  Current  entering  a  mde 
from  the  west  end.  At  the  extreme  w.-t  .tid  this  lake  r-H-eives 
another  rapid  river,  which  app.'ars  to  be  about  the  same  size  as  the 
Little  Current.  From  information  gathered  from  the  Indians  it  is 
inferre.1  that  this  is  prob.ably  the  Kapikotongwa  river,  which  forms 
part  of  the  canoe  mute  from  Luke  Nipigon  to  the  Albany  river.  A 
w.ll  travclli'd  route  from  near  the  north  end  of  O'Sullivan  lake  cn- 
nects.  through  a  chain  of  lakes,  with  the  Kapikotongwa  river  some 
distance  west  of  Percy  lake. 

F..r  sixte..ii  miles  below  I'erey  lake  the  river  is  broad  and  de.p, 
with  ,-luggish  current.  At  this  distance  there  is  a  beautiful  fall, 
tweutv-four  feet  lii-li.  divided  into  tuo  ,lrops  of  equal  height.     It  is 
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als„  divided  in  the  tniddlo  Y>y  an  islnnd.     Below  this  to  the  contact 
of  the  Pnla-ozoie  and  Areha-nn  rocks  the  riv.T  is  narrower  and  rai)i.Is 
are  common.    In  this  distance  there  are  ten  portages.    In  some  places 
the  river  run.s  in  narrow  (?orpe.s  throiiph  pneiss  which  fr.rms  steep 
walls  thirty  to  forty  feet  hiph.  the  river  itself  iK-ing  less  than  a  chain 
wide.     There  are  many  excellent  waterpowers  along  this  stretch.     A 
rhort  distance  below  the  above  coiitact  a  large  stream  enters  from  the 
south,  and  is  jirobably  tiie  river  that  drains  Esi<eg<-nagii  lake.     The 
Indians  say  it  forms  a  canoe  route  to  Long  Lake  House,  and  they 
•  leseribe  it  as  very  rapid  with  many  ix.rtages.     Near  the  mouth  it  is 
2:J0  feet  wi.ie  and  4  feet  deep,  with  slow  current.     Where  this  branch 
enters,  the  main   river   is  over  si.x  chains   (4.r)  feet)   wide.     From 
tliis   jxiint   to  the  mouth  tiiere  are   no  portages,   tiiouph   there   an- 
o<'.-asional  rapids  or  stretches  „f  swift  water  where  the  river  is  wide 
and  shallow.     In  this  part  of  its  course  it  has  cut  a  channel  through 
the  chiy  or  soft  rock,  tl  ■     vliole  e(,untry  being  eomi>aratively  flat,  and 
no  distinct   valley  with  sloping  banks  is  seen.     The  clay  hanks   in 
ph'.ces  rise  fifty  feet  above  the  river,  but  generally  they  are  much 
lower,  usually  ranging  from  five  to  ten  feet.     Along  tlie  river  on  iM.th 
sides  there  is  a  narrow  strip  of  well  drained,  fertil.'  soil  on  wliieli  is 
growing,  when  not  destroyed  by  tire,  fair  sized  trees  of  spruce,  poplar, 
IJalm  of  Gilead,  tanuirack.  canoe-birch  and  fir,  with  mountain  maple 
and  numerous  shrubs  and  plants.     In  some  places  this  fertile  strip 
is  only  a  chain  or  two  wide,  wliile  in  others  it  goes  back  for  a  con- 
si.lerable  distance.     L<  yond,  or  inland  from  this,  the  soil  is  covered 
with  a  deep  layer  of  peaty  moss  saturated  with  eobl  water,  the  forest 
growth  being  stunted  >pruee  and  tamarack.     The  teni]),  rature  of  a 
small  stream  •    iekling  from  this  muskeg  wa-^  ni\°  Fahr.  in  July,  wliile 
the  water  in  tlie  river  was  70°  Fahr. 

From  personal  observation  and  from  iufonnation  furnishcl  by 
the  Indians  who  hunt  in  this  river,  it  is  inferrel  that  this  is  the 
gen.ral  character  of  tli(>  adjacent  country,  underlain  by  the  dolomitic 
rocks.  Where  the  rocks  arc  Areluean.  giiei-Mc  ridges  give  a  rollitig 
appearance  to  the  country  and  ati-ord  better  drainage,  making 
the  land  more  suitable  for  agricultural  iPuri>os<.s.  It  is  also  better 
wooded,  some  spruce  trees  reaching  a  diameter  of  2  feet.  Unfor- 
tunately considerable  anas  have  been  bunud  at  ditferent  times,  so 
that  a  small  dcii-c  second  growth  <'overs  much  of  the  ground,  the 
trves  averaging  from  4"  to  12"  in  diameter. 
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lIDLTb;    KIIOM     KAW.\SIIK.\(..\M.\    l<l\  KU    Tt)    imoWNlNi;    IIIVKR. 

Two  miles  l)clii\v  Kawaslikafe':iniii  lake  u  portage  of  sixty-sovin 
chains  over  sandy  Hanksian  pine  ridges  and  siiriu-o  swamps  leads  tn 
Wawoiig  lake.  Tliis  lake  is  two  and  a  half  miles  loiiji.  The  shore 
line  i<  very  irri'Kular,  numerous  sand  and  frravel  ridps  exteticlintr 
into  the  lake,  forming  ileep  hays.  In  two  places  a  portajie  of  only 
ten  to  twenty  feet  across  n  low  ne<-k  of  sand  was  required  to  pass 
from  one  liay  to  the  other.  The  hiki>  is  surromidi  d  hy  a  rolling  >andy 
country,  covereil,  for  the  most  part,  hy  Banksian  pine  and  poplar. 
The  water,  as  ilio  Indian  name  im))Iii>s,  is  very  char,  and  of  a 
IM'Culiar  hluish-nreen  eoiour.  From  Wawong  lake  the  canoi'  route 
runs  northeast  through  four  small  ponds  auil  five  short  jwirtagcs  to 
p'skegenaga  lake,  a  clistanec  of  a  little  over  two  milvs.  Most  of  the 
country  along  this  route  ir.  similar  to  that  -  und  Wawc.ng  lake,  with 
so'ne  areas  of  good  -oil  well  wo.ulcd.     'l"iu  re  .'.re  no  rock  exi>osures. 


r.SKKCKNACA   I.AKK. 

Eskegi'uaga  (raw  hone.-)  lake'  is  over  twelve  miles  long,  and 
averages  ahout  three  miles  in  breadth.  There  are  seven  ileep  hays, 
and  the  whole  shore  line  is  irregular.  The  lake  is  full  of  islamls, 
some  of  considerahle  <ize.  especially  in  the  eastern  rt.  Two  or 
three  .-mall  streams  enter  the  lake.  The  outlet,  which  flows  into  the 
Little  Current  river,  is  from  the  northea>t  arm,  and  at  a  distance  of 
ahout  a  mile  frcjm  th-  lake  heeonies  rapid  and  -lialluw.  Several 
Sounding-   werc>   taken    in   the   lake,   showing   a   maximum   depth   of 

fifty-six  feet.     l)ei)ths  of  between  forty  and  fifty  feet  wen uuuou 

near  the  mi.Mle.  I'hc  surrounding  land  is  generally  low.  but  on  the 
south  an  oeea.-ional  hill  ri-es  inO  to  oOO  feet  above  the  bvet  of  the 
water.  K.xcept  in  a  few  limited  area^  the  fnre>t  gmutn  i-  all  >nudl, 
being  about  thirty  years  old. 

'I'lie   portage   eastward    fi i    K-kei;i-naga   lake   i-    fr..m    th'   ea-t 

buy,  and  is  half  a  mile  Ion--.  It  i-  eliielly  thrcpu^ili  a  >|ili:ii;uum 
swamp  almo-t  muskeg  in  )ilae.s.  (iroves  of  tall  >leniler  >pruce 
S"  in  diaruetei-  ocMir  ne;ir  tlie  lake.  This  -)iruei-  w..nld  malie 
good  pulpwood.  Tamarack  and  cedar  also  grow  ou  tlii-  )>  .na^jv.  A 
>m:\\\  lake  arui  short  iiorlag"  eoiui^  next,  then  f(.llows  Collins  lake, 
which  is  over  tive  iiiibs  loug  and  le--  than  a  mill'  brnail.  It  contains 
numerous  i-!and-  and  drain-  ea-t.  but  the  stream  out  of  this  lake  is 
not  followed;  instead  two  portage-  and  a  -uuill  lake  to  thi'  north  are 
u.sed.     On  these  portages  and  lakes  there  are  some  large  -pruce  and 
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IH'plur.  The  next  lake  is  one  of  considerable  size,  and  the  Indians 
say  the  stream  flowing  from  it  forms  an  excellent  canoe  route  to  the 
Little  Current  river.  The  lake  extends  eastward  for  a  long  distance 
and  is  shallow  in  places.  The  portage  out  of  it  is  a  mile  and  a 
(luarter  in  length  and  is  through  a  spruce  swamp  which  at  the  east 
end  is  rather  open  muskeg.  The  next  lake  i.s  small,  and  the  portage 
from  it  leads  into  Wababimiga  lake.  Tliis  portage  is  over  a  steep 
hill,  and  has  some  excellent  forest  on  it. 

WAB.\UIM1G.V    l,.\KK. 

Wababimiga  lake  is  .o  named  by  the  Indians  on  account  of  the 
white  glistening  colour  of  the  leaves  of  the  young  poplar  and  canoe- 
birch  which  grow  abundantly  on  its  shore*.  It  is  six  and  a  half  miles 
long  and  from  one  to  two  miles  wide.  The  greatest  depth  fo\md  was 
forty-two  feet.  The  land  on  the  so\ith  and  southwest  is  rather  low 
and  flat,  and  covere<l  with  a  second  growth  of  small  trees,  while 
on  the  north  there  are  some  low  hills  covere.l  he  .lily  with  a  forest 
from  fifty  to  a  hundred  years  old,  in  whieli  there  are  some  large 
trees.  The  Wababimiga  river  flows  in  a  northeasterly  direction  from 
the  east  end  of  the  lak^,  and  joins  the  Drowning  river.  It  is  about 
ten  miles  long,  and  is  a  clear  shallow  stream  fluwing  over  a  gravelly 
bottom.  It  is  with  difticulty  that  it  can  be  navigated  with  light 
canoes  in  ordinary  water.  The  b<mks  are  sandy  or  gravelly  and  in 
most  places  are  covered   vith  15anksian  pine. 

The  route  eastward  from  Wababimiga  lake  f.dlows  a  deep  bay  • 
to  the  south,  and  then  a  small  brouk  running  into  it  for  a  mile  and  a 
half,  when  a  series  of  five  portages  and  four  lakes  lea<l  to  Drowning 
river,  a  distance  of  seven  miles.  The  five  portages  aggregate  over 
three  miles,  and  the  lakes  are  all  very  snnill  except  the  most  easterly 
which  is  two  miles  long.  The  first  portage  on  the  west  is  over  burnt 
ground  with  scattered  IJanksian  pine  thirty  years  old.  The  other 
I)ortiiges  are  mostly  tlirough  sphagnum  swamps,  with  dense  forests 
of  black  spruce  and  »aniarack.  Some  of  the  spriu'o  measure  10"  to 
12"  in  diameter,  but  the  average  is  from  0"  to  9".  These  swamps 
would  produce  large  <iiumtities  of  pulpwo(jd.  as  the  trees  are  tall  and 
taper  very  little  for  a  long  distance  up.  Grey  gneisa  and  hornblende 
schist  were  the  only  rocks  seen  in  this  distance. 

THE  DiiowMMi  him;h. 
The  Drowning  river  enters  the  K<Mingami  four  miles  south  of 
the  Little  Current,  and  for  thirty  miles  these  two  rivers  are  only 
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four  to  six  miles  iipurt,  ainl  arc  roiiplily  panillcl  for  l-W  niilos. 
At  seventy-five  miles  the  river  divider  iiifn  twi>  strenm>  of  nearly 
equul  size.  The  eastern  brarieh  was  iint  ex[ilcir(><l.  but  the  (tuiilc 
suid  that  at  some  distance  fnmi  the  forks  it  also  divides  into  two 
equal  ports.  The  Indians  call  ','.  Xaineipiis  or  Trout  river.  The 
western  branch  rises  in  Nestabon  lak< ,  wlii<'h  is  only  about  live  miles 
north  of  Koniid  lake  on  the  1>  viltish  l?iver  mute.  Xotabori  lake  is 
ten  miles  long,  and  is  divideil  into  two  l'>\u;\\  parts  by  a  narrows  our 
half  a  mile  lontr.  The  National  Transcontinental  IJailway  line  eros.-es 
at  this  narrows.  The  lake  is  from  a  mile  to  a  mile  and  a  half  broMil, 
and  in  oni  place  in  the  norlherii  half  a  depth  of  scvi  iily-eif:iit  feet 
was  found.  The  Indians  say  that  this  part  of  the  lake  niver  freezes. 
The  surrounding'  land  is  (renerally  bnv  and  li.il,  except  on  the  west 
side  of  the  lower  part,  where  tliere  are  hills  ]."i(l  feet  hitrh.  The 
forest  is  chiefly  second  jfrowth  and  small.  For  a  ilistancc  of  thirty- 
one  miles  below  the  lake  the  forest  has  been  recently  Ipurut  ovc  r 
extensive  areas,  leaving  clusters  of  large  trees.  In  this  distance  there 
are  five  short  portag<'s  and  three  lake  expansion.s.  Below  this  to  the 
niciuth  of  the  Wabaldmiga  l)raucli  tiie  rivir  is  two  chains  wide,  and 
forms  an  easy  canoe  route,  as  the  portages  are  all  short  ami  mo>i  (,f 
the  rajiids  can  be  run  by  empty  or  partly  loadiil  canoes.  The  countiy 
is  low  and  level,  and  thi'  soil  is  mostly  a  clay  loam  deeply  mo~, 
c.ivered,  with  occasional  areas  of  san(i.  Spruce  is  the  principal  tne 
along  this  streti'h.  .Many  of  the  trees  are  I'O"  dianr  tor,  and  are  large 
enough  to  make  gooil  sawlogs,  wliile  the  majority  woubl  make  good 
pulpwood.  The.v  grow  straight  and  tall,  rciieliing  a  height  of  sixty 
feet  or  more,  and  carry  tln'ir  si/e  well  up.  Small  black  ash  was 
lifted  at  oil"  iilae4'. 

Tiie  remaining  l.'!."p  miles  of  tiii>  Droxniing  river  wiTe  >ui-v<ye.l 
aiicl  examined  by  Mr.  O'Sullivan,  wli.i  as-isted  mo  in  I'ld.!,  and  the 
t'lillowing  description  is  comiiiled  from  his  notes.  For  thirty-three 
miles  below  the  iiJouth  of  tile  Wababimiga  river  good  mixed  tiinlpcr 
i-nvers  the  loamy  soil,  thence  for  twelve  miles  thi'  country  was  burueil 
■  ■vir  some  twenty  years  ago.  From  the  tifty-tiftli  to  the  twinty-iifth 
niile  from  the  .nouth  another  burnt  area  is  cro-- cd.  Tiie  sc  eoml 
growth  of  pojilar  and  caniH'-bin-h  on  this  is  probably  twenty  yi  ;irs 
.'Id.  Along  the  remainder  of  its  course  to  the  Ki  iioganii  river  the 
blinks  are  well  wooded  with  S])riice,  iio)ilar,  canoe-birch,  taiiuirark. 
tir  mid  Banksian  pine,  the  spruce  and  jKiplar  being  from  4"  to  Is" 
iliameter.     As  on  the  Little  Current  and  other  rivTs  flowing  through 
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the  costal  plain,  these  lurne  tre<<i  ox*  nd  oi  ly  for  a  short  di^ta 
from  the  river,  wlierc  the  o<l»fe  of  the  ir.._-iu  musk,  r  is  rcaehe.1.  1 
groves  were  noted  near  the  mouth  of  the  Drowning  river,  ami  bl 
ush  and  elm  are  common  along  the  Keuf.gami  from  Mammawet 
tawa  to  the  mouth  of  the  Little  Current. 

For  twenty-five  miles  from  the  mouth  the  waters  of  the  Drc 
ing  river  arc  swift,  with  a  number  of  shallow  rapi-ls  over  doloi 
ledges;    the  strongest  of  these  rapids  have  a  fall  of  ten  feet  in 
a  mile.    Along  this  part  of  the  river  the  elay  banks  rise  in  plao. 

a  iieight  of  fifty  ftt't. 

From   the   Drowning  river   there  are  two  eanfjc  routes   to 
l-:.nogai.ii.     One  «(  these  leaves  the  former  riv<>r  about  two  i 
ai)ove  llie  portage  from  Wababin.iga  lake,  an.l  the  other  be(rii 
the  east  si.le  of  the  upixr  half  of  Nestabon  lake  where  a  small  sti 
enters.     The  first  portage  on  this  roiite  is  about  three  miles 
th.Migh  iu  high  wat.r,  wluro  the  stream  flowing  into  Nestabon 
is  used,  tliere  is  a  break  of  less  than  half  a  mile.     This  porta, 
through  a  spriMv  -waiiip  for  nearly  the  whole  distance;    it  is 
and  where  not  too  wet  U  a  good  trail.     Spruce  and  tan.arack 
almndantly.    and    average    S"    to    10":    some    spruce    rea.d.ing 
diani.t.r.     Tluy  grow  tall,  and  woubl  yiel.I  large  .piaiitities  of 
wood.     This  portage  lea.is  into  Atik  lake  whi.-h  is  three  miles 
and  very  shallow.     Atik  lake  is  drained  l)y  a  small  shallow  st 
whieh  lUvs  into  Kawakai.ika  lake.    The  laml  drained  by  this  s( 
is  .wai-ipy  and  low,  and  is  densely  wooded  with  small  spruce, 
than  half  a  mile  from  Kawakai.ika  lake  tlie  eastern  eano..  mute 
this  one.     Isawakanika  is  a  beautiful  lake,  abounding  in  fish,  a 
this  aeenunt  is  much  frequent.l  by  In.liaiis  in  summer.     Fro,, 
hike  a  hilly  portage  half  a  mile  long,  w.^ll  wooded  with  sprue 
e.Mlur,  leads  to  auoth'T  brnutiful  lake  of  clear  water  named  Wi 
hv  the  Indian^.     Tlie  trail  from  Wawong  lak.'  t.)  the  Ivnoganu 
i-  a  mile  long,  and   is  tlirougli  a  forest  of  old  growth  with  nr 
goo,l   agrieuhural   land   esiKcially  near   the   river.      On    the   e 
cai.o,.  route  the  portages  are  shorten-,  and  pass  through  a  level  -v 
country.  ,lens,  ly  woo.led.  ehielly  with  spruce. 


IWCWAC  IHAN    I.Al^K    AMI    lilM.U. 

[„  ,,,n-ing  from  ^t.-K'ay  lake.  xW  source  of  the  Pic  ri. 
Pagwachuan  lake  tliere  are  ~ix  .mall  lakes  or  prauls  and  five  po 
The  latt.r  iiave  a  total  length  of  a  little  over  four  miles  and. 
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the  lust,  are  over  dry  sandy  (iround  on  whieh  Hanksian  pine  and 
poplar  are  growinK.  The  jHirtaKe  into  I'aifwaehuan  lake  is  ni-arly 
two  and  u  half  miles  \«ng.  The  first  mile  goinp  northeast  is  will 
wiKHled  with  larp'  laiio. -l.ireli,  sprnee  and  pojiiar.  and  tiio  soil  is 
PmmI.  Then  for  half  a  mile  there  is  u  sandy  IJunksian  pine  plain, 
anil  the  last  mile  is  through  a  wet,  sphagnum  >wump.  Tlu'  IniKht- 
of-land  between  the  fourth  and  fifth  lakes  is  .-,.■.  Iiet  above  MeKay 
lake  aiul  150  feet  above  I'auwaehuan  lake.  The  latter  is  about 
!«H»  feet  above  sea  levtd,  and  is  eleven  miles  loii>;.  varyintr  from 
two  miles  to  half  a  mile  in  width.  Oeeasionally  low  lull-,  from  7.'. 
to  100  feet,  rise  from  the  shores,  and  a  thiek  growth  of  small  spruee, 
j)oplar,  tir,  eanoe-bireh,  tamaruek  and  eedar  is  found  everywhere 
uround  die  lake. 

The  river  leaves  Pafrwiiehuan  lake  at  the  extreme  la-tirn  riid. 
There  are  two  short  portairis  in  t'le  first  four  lui!  and  two  laU.? 
expansions,  from  the  b)wer  of  whieh  the  eanoe  route  b  aves  the  river 
and  follows  a  lake  on  the  north  side  for  four  miles.  In  the  nriiniii- 
inp  five  miles  to  the  river  there  are  two  portages,  each  eonsiderabiy 
over  two  miles  long,  with  a  small  lake  between.  The  land  along  this 
route  is  poor.  The  guide  described  the  part  of  the  rivir  avoidid  by 
this  detour  as  blocked  with  driftwood,  and  said  that  about  a  mile 
bidow  the  point  where  the  route  turns  off  thi  ,-e  is  a  fall  of  l.'O  feet, 
with  many  rapids  below.  The  ri\er  is  fifty  feet  wide,  with  slow 
current,  where  it  connects  with  the  iKirtage  at  the  east  end. 

For  twenty-six  miles  below  this  portage  the  river  runs  almost 
due  east,  and  is  from  one  to  two  chains  wide,  with  numerous  rapids, 
but  only  two  short  portages.  The  low  clay  banks  are  deiisily  wood,-,|, 
for  the  most  part  with  largo  spruce,  poplar  and  cedar.  The  country 
bai'k  from  the  river  is  sometimes  undulating,  but  no  high  hills  wire 
seen.  The  soil  along  the  river,  whi're  the  drainago  is  good,  is  of 
excellent  quality.  The  river  then  turns  north  and  flows  in  that 
direction  for  thirty  miles.  The  National  Transcontinental  K:iiUvay 
line  crosses  near  the  northern  end  of  this  stnt.-li.  Tiie  trail  line, 
1004,  crosses  about  four  miles  north  of  the  bend.  The  country  here 
is  rolling,  with  low  rocky  and  sandy  hills  eovenil  with  seennd  prowtli 
Banksian  pine  and  poplar  fifteen  .years  old.  The  river  at  this  point 
is  537  feet  aboTe  sea  level,  as  determined  by  the  railway  engineers. 
Two  miles  farther  down  there  are  a  fall  and  jiortage,  with  a  drop  of 
eighteen  feet.  Continuing  north,  the  river  becomes  liroader.  with 
numerous  shallow  rapids.  The  banks  in  places  are  high,  showing 
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twenty  til  forty  fret  iif  clny,  i*mi,l  nr  (nrovi'l,  iiminlly  c-niitainir 
utriiitiil  liiiiiMir"  ill  tlic  lnwrr  piirt,  with  tnnri'  or  Ic"*  distinct  strati: 
cutidfi  iiliovr.  Thcrn  iir<'  iircnx  of  oM  forrst  growtli  iiltcriiiitinft  wi( 
otlur-  of  «tiiiill  mil!  iiioilimii  >i/iil  ■mmuihI  (rrnwtli.  Some  of  tho  dpnii 
cliw  to  the  river  niciiHiiri'  1"<"  to  i  fii'f  iliiiiiu'tcr,  nnd  niimeroim  n 
mill  t'liii  trws  lino  tlie  linnkM,  Sonic  of  the  cliim  arc  very  grncci 
trees  -2r>  feet  liicli,  iiiiil  1""  to  12"  dinineter. 

Kiir  tl'i-  last  thirty-tive  niiliM  tin-  river  runs  nortlieii-t.  it 
fripiu  four  to  six  <linin<  wiile.  nml  is  very  slinllow,  with  n  »wi 
enrreiit  nml  niiiiiy  rupiiN.  The  Iinlinii  wonl  rnnwiiehiiiin  men 
slmllow  eiirreiit,  nml  wns  limilptli'ss  tir-t  iiiM'Heil  to  this  part  of  tl 
rivi  r.  Till  <-liiy  Imnks  nre  low,  stli|n:n  ri«iiitr  iilmve  fifteen  feet,  nr 
till'  whole  eoiiiitry.  as  I'nr  ns  enn  he  sm.i,  from  the  river,  is  tint.  Tl 
hi-t  twenty-two  miles  were  swept  hy  tire  in  llW't  unil  a  larjre  area  ( 

forest   (le-troyeil. 


Tin;  wosowii  iiivru. 

The  N'nt.'ii)ranii  river  (liters  the  Keiinfranii  river  one  niili'  nml 
half  ahove  the  Hmlson's  IJay  Company's  post  ,it  Maminaweiiinttnw 
It  is  foor  ehains  wiile  at  its  month,  ami  iliseharpes  n  Inrjre  volume  i 
water.  For  thirty-tive  miles  from  the  mouth  it  flows  with  a  moilera 
eiirreiit  ami  oeeasional  raiiiil-  h'twi-en  ela.v  hanks  ten  to  forty  fe 
liijrh.      At   'his   ilistanee.  the   thit  iioloniite  comes  to  the  surface  ni 

the   river   hi iiie>   wider,    in    •^oiiie    plaei  >   iiuasiirint;   eijrht    to   t( 

chains.  Before  renchinff  the  first  portafrc  there  are  two  rapids,  cn^ 
ahniit  half  a  mile  loiijx.  which  nre  teo  sliallow  in  Inw  water  to  tic 
loaded  caiKies. 

I'"iir  the  first  ten  miles  the  forest  was  de-troyid  hy  tire  in  100 
(;nd  ahovc  this  there  is  a  larpc  second  prowth  of  the  usual  trees  wi( 
a  fi  w  ~mall  elm  and  hlack  n>l'..  The  larpr  rif  these  trees  mcasu 
from  4"  to  12"  in  dianictcr. 

At  the  forly-iiintii  mile,  tlie  fir~t  purtape  oci'urs.  It  is  ov< 
expoM-d  pranite  meU  alnnp  the  west  hank  and  is  nineteen  chains  i 
lenpth.  In  less  tiian  a  mile  there  arc  two  more  short  portapis,  i) 
river  liavinp  a  total  descent  of  twenl.v-seven  feet.  The  prcntesf  f;; 
in  till-  river  is  at  llipliwood  pi>rlape.  f.airteen  miles  farther  np,  whc 
for  twii  miles  there  i-^  a  Mric-  of  rapids  and  chutes  with  a  total  fn 
of  H;i)  feet.  The  portape  is  on  the  west  hank  and  is  LM!  chains  Ion 
hut  is  divided  into  two  parts  hy  a  tniall  lake.  The  country  he 
is  well  wooded,  some  of  the  siirueo  nieasurinp  over  2  feet  diaraett 
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Thi-re  «r<'  a\*n  lar»:«'  cttiKw-liinli,  |K)|)lnr  uidI  taiimrii<k  trciK.  Imt  tli* 
wiiitlt  eiiil  of  iJif  truil  Imit  Imii  rinciitly  hiiriHHl.  Tin-  ri>\\  i*  «  ••Ik.v 
loHiii  am!  i«  "f  «'X.iHtut  qiuilily.  IIi»{lirM.k  |».rtiiKr.  om-  mil.-  Irnii. 
U  i.is  mile*  (artlirr  up.  iiiitl  litTi-  the  f  ■.!  i^  lOJ  f.i  t.  Aliimxt  a.lj.>in- 
iiiK  'lii-"  i*  Jurkpiiir  iM.riap'.  with  a  >\r      <if  twtnt.vthw  fnt.    Thi' 

Xiiticiiiiil  Trim ililUMitiil   Kiiilwiiy  line  rrrwrn-x  alxxit  ii   niilr  1"  1"W 

HiKliu'ix"!  P'lrtinri'.  ■"  tli"'  wiiliiii  ii  ili-tiiiiri-  nf  »ivi  ii  i.r  liulit  iiiili" 
thrri-  IK  u  fall  ill  till-  riviT  of  i'lHl  f,..t.     Tlii*  >rr<at  watir-|">w.T  will 

thiin  \h'  readily  availal.lf  for  tivo  pow.r  on  thi'  railway,  or  fi>r  any 

..tli.r  piirpiw  lor  wliicli  it  may  !«■  ri(iiiir.  .1.  Tli"-  Na»faKaiiii-i-  nitrTs 
ill.-  NaKaKaiiii  alioiit  a  iiiili-  Ulow  th.'  rniUay  line  aii.l  at  it*  iiioiith 

tluri'  is  a  fall  of  tliirty-tivt-  fi'«'t,  wliii-li  woiilil  niaki'  a  n I   .viil.  r- 

|io\v.r.  Tlarr  an-  alto>ri'ttnr  thirti'iii  portn»f<  >*  "P  to  Xajrajraini  lakr, 
Imt  noiii'  of  then)  ixcic.l  half  a  inilr  in  IcnRtli,  cxfcpt  tli>'  tlir..' 
namtd.  aii.l  xfuw  aro  only  a  frw  vliaiiis  loh|f-     V'^r  tho  jrr.at.r  part 

,,f  the  ili-tai |p.tw><  11  .lac'kpiiic  portati    ami  Nacajjami  lakr.  .lo-^o 

to  the  riv.r.  the  laiul  i-  low  aii<l  nwampy.  lait  at  -otno  <li»tanco  Imck 
th.ro   an-   umliilations  ami   low   liilN   wlii.li   affor.l   l»tl«r  .Iraiiia^'i' 
Sifoml  iiTowth  tinilar  rov.Ts  iiio-t  of  thi."  trai't.  l.ut  tlitrf  ari'  some 
fe'ocxl  »ipriii'c  aial  ix^plar  near  tlio  lakr. 

XACMiAMI     l.AKK. 

XagaKami  lak<'  in  ^'ix  mill-'  ami  a  half  lonjt  by  f.nir  aiul  a  half 
will.',  and  in  plans,  not  far  from  the  wtstirn  -lion  .  it  is  forty  fr.  f 
.l.cp.  AIm.v.'  th.'  lake  th.'  riv.r  is  niii.'h  small.r  ami  is  v.ry  crook.'.l. 
uitU  numerous  rapi.ls  ami  hoiil.l.rs.  In  j.la.'.s  th.'  ..v.rhant'itiK  tn.s 
,n..'t  from  op|K)sit.'  si.Us.  IV'tw.-n  Nat-'upinii  lak-  M.i.l  Ol.akamijfa 
lak.'.  a  .listan.'.'  of  tw.  nty-iit-'lit  mih-.  th.r.'  ar.'  niiu-  jH.rtat'.'s. 
Klhow  \,«r\w  \-  on.'  mil.'  loiiK  an.l  has  a  fall  of  thirty-tivc  fo.!.  aii.l 

] ,,  jK.rtajr.',  two  mih-s  farther  south,  is  forty-.'itrht  chains  loiifr  with 

a  fall  of  tliirty-tliree  f.'.t.  All  the  rest  ar.'  short.  Lookinj:  sonth- 
war.l  from  NaKapimi  lak.'  tin-  country  i-  s„„i..what  hilly,  am!  >t<v(ni 
i-olat.'.!  p.aks  are  vi-ihl.'  rir.in)f  :m  to  T<M1  f.'.t  ahov.'  its  surfa.-.^ 
To  the  ea-t  om'  or  tw.i  hills  are  sc'n.  l.ut  n..rth  an.l  west  the  .-ountry 
i.  .'..mparatively  flat.  Th.'  .ountry  li.tw.'.n  th.'  lak.s  is  w..o.l.'.l  with 
the  usual  trees,  hut  Inrj:.'  area-  were  Inirut  thirty  y.ars  n^'o  or 
i,i..r.'  ami  ar.'  n.nv  cv.rc.l  with  a  .I.'Iim'  growth  of  small  spru.'.-  and 
jHiplar. 
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OBAKAMIGA   LAKE. 

OlmkamiRa  lake  is  about  twenty  miles  long  and  is  very  irripula 

in  shape.     It  is  in  two  parts,  e.tnneete.l  l)y  a  river-like  narrows  whic 

s(i>ms  to  have  no  enrrent.    Tiio  nortliern  part  is  cut  in  two  l>y  a  Ion 

peninsula,  and  the  southern  part  extends  to  the  lieight-of-land  portag 

It  is  larpely  surrounded  by  pranite  hills,  some  of  which  are  bare,  an 

others  covered  with  a  small  second  prowth  of  timber  intorsjiersc 

with  clumps  of  the  original  forest.     A  portage  of  thrw-quaners  of 

mile  leads  south  across  the  hcisht-of-land  into  Bipr  li"ck  lake,  whi< 

drains  into  Lake  Superior.     Ohakaniiga  is  fifty-six  feet  liiprher  tin 

J5ig  Rock  \n\n'.    A  small  winding  stream  called  Cum  river  flows  fro; 

Big  Kock  lake,  and  forms  the  canoe  route  for  eleven  miles.   Form,  r 

there  were  three  portages  in  this  <listauce,  one  i:U  chains  long;   bi 

recently  the  stream  has  been  cut  out  and  no  portage  is  required.     11 

land  is  generally  low,  an<l  thickly  wooded  with  fair  sized  spruce  ai 

poplar,  but  there  are  considerable  areas  of  sandy  soil  covered   wi 

lianksian  pine,  also  of  small  se<-ond  growth.     The  lower  part  of  ll 

Gum  river   is   only  twenty   to   thirty   fe.  t   wide,   and   very   .rooke 

There  are  large  areas  of  gofnl  soil  and  many  sandy  terraces  alo 

this  part. 

The  Shabotik  river  is  about  a  eliaiu  wide  whiTC  the  Cum  riv 
enters  it,  and  from  this  point  to  Natanuisagami  lake,  a  distance 
♦ifteen  miles,  thero  is  only  one  short  i>ortage.  From  the  portage 
the  lake  the  river  is  broad,  with  slow  current.  The  soil  is  genera 
good,  and  there  are  some  large  spnu'c  and  poplar  trees.  Xatami 
agami  lake  is  over  thirteen  miles  long,  and  is  surrounded  by  I 
rocky  hills,  some  of  which  are  well  wooded  and  oth<rs  reeintly  but 
and  bare. 

TIIK    KEniNAKAi;AMI    UIVKR. 

The  Kebinakagami  river  empties  into  the  Kenogami  at  :Mam. 
wemattawa.  near  the  post  of  the  llu.lson's  Bay  Cunpany,  in  latifi 
50"  25'.  In  a  general  way,  its  course  is  nortliwi-terly  as  far  ms 
was  surveyed.  It  receives  several  branches,  chietly  from  the  east, 
there  is  only  a  short  distance  between  it  and  tie  Xaga-ami  river 
the  west.  At  a  distance  of  thirty  miles  up.  the  wo  riv.  rs  arc  oul; 
mile  and  a  half  apart.  The  largest  branch,  Ki.'  e  river,  enters 
one  mile  from  tlu;  mouth.  For  a  considerable  di  tance  the  Kebin 
agami  is  two  to  three  chains  wi.le,  with  shu'k  water  exi'ei.t  in  a  i 
places.  The  clay  banks  are  from  ten  to  thirty  feet  high.  Farther 
where  the  dolomite  rock  <'omes  to  the  surface,  the  river  is  wi.le  i 


AI.CiUMA    A.N-n    TlllNDIl:     HAY     MISTIiH' 


21 


cnscqiKutly  shiiUow.  Fnmi  ibf  forty-MV.nth  to  th..  sixtieth  miU-. 
followinf?  the  heii.ls  in  th.^  riv.r,  tho  bod  of  the  rivrr  is  inustlv  a  tlat 
.(olo.niti.-  rock.  Ill  this  .lista.ur,  the  stream  is  ahno.-t  a  .-ontinu.nis 
rapiil.  whore  it  is  iinpossiMo  to  polo  canoes  up  aii.l  uiisaf.'  tc,  vuii 
them  enn.intt  down,  on  aee  ,n,t  of  tlie  smooth  roek,  shallow  water  and 
numerous  boulders.  '<>  -..I.-  ;■  ...■•-  the  worst  ,,h,ees  it  is  neee.-sary 
to  wade  an.l  dra^'  e;  ,.us  up  or  L  w.  ,  t  u-m  down  slowly.  At  sixty- 
two  mihs  up.  the  f.  t  ,  .aerop  <,1  f.'i>  i.-s  is  seen,  and  here  the  first 
portat'..  is  ma.le.  t-:.  'Sn-  ^-^nt  o  the  portajre  a.Toss  to  the 
J[attawishkwia  river,  live  p.,.;<'es  are  made  to  pass  rapids  and 
ehutcs.     The  first  is  half  a  mile  long,  but  all  the  others  are  short. 

The  soil  is  the  usual  ehiy  loam,  and  where  draineil  is  of  pxeellent 
quality,  but  on  the  lower  part  of  the  river  the  land  is  so  flat  that 
there  is  little  drainafie.  and  inuskefr  prevails  away  from  lh.'  banks. 
This  confinu.'S  up  to  the  Rneissie  rooks,  where  the  lau.l  is  hif-'het  an.l 
the  soil  drier,  thoufrh  there  are  oonsi,leral.l.>  areas  of  swamp,  lor 
twenty  miles  up  th.>  river  t!  <■  eountry  was  .,verrun  by  fire  in  ll'OI. 
.,ud  exeopt  small  elumi's  ..!  M'een  wnod-  in  plaee>  -.■.U.ut:  the  stream. 
there  is  nothing  stau.linf?  e.xeept  the  bare  trunks  of  trees,  the  eountry 
presenting  a  most  de.olate  appearan,.e.  South  of  this  burnt  area. 
a  second  growth-  probably  fifty  years  old-eovers  the  ground  up  to 
the  first  portage,  and  above  this  a  r.'eent  tire  has  swept  ..v.Tytluiig 
bare  for  three  or  four  miles.  Th.-n  follows  green  wood-  of  >u.all 
growth  as  far  as  the  river  has  Ix'en  e.xamined. 


liiiK.i;  niM.n. 
V  rough  tra.k  survey  was  nui<l.'  of  Kidge  river,  whieh  ont.rs  1h. 
Kebi'uakag'iuui  one  nule  frou.  it-  nemth.     Its  geu.Tal  eours,.  is  w.  st 
and  it  ri 
iii( 


nuiUagami 

-embles  very  closely  the  lowr  part  of  the  olh.  r  nvers  .xani- 
1   width  from  two   to  thve.>  eliains. 


in  this  region.  It  varies  u 
and  has  numerous  rapids  blo.'kei 
were  seen,  the  banks  being  till  and  elay,  containing  marme  -hells. 
The  water  was  so  shallow  that  it  was  found  imp-- Ible  to  take  a 
,.an,x.  beyond  the  forks.    At  this  point  the  river  divides  about  equally, 

*   ng  di-tanei'  up  to  a  lake.     'I  Ins  lake 


the  south  branch  extending  a 
,.an  be  reache.l  by  ca.ioes  in  high  water.  The  other  branch  tlows 
from  the  northeast  ami  is  not  so  long.  Th..  whole  country  dramed 
,,v  ,ld^  river  was  burned,  as  far  u,,  a-  the  forks,  by  the  hre  of  1001, 
iuid  only  a  few  green  trees  an-  lett. 


i 
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DKSCKIPTroN    OF    lUH'K    EXPOSUUES. 


THK    I.ITTI.K    II  KHKNT    AM)    KAWASHKACA.MA    RIVERS. 


A  Tcddisli  Krairitd-tfiiciss  und  niii'ii  dlorite-giu'i.ss  striking 
X.  -Jir  E.  apiM'iir  ill  iK'cnsiuiial  outcrops  for  tivf  inilcs  below  flu 
VVawong  Lake  portage.  At  the  rapid  j\ist  above  Kiipcrt  f  ,•  thore  is  i 
pyritoiis,  hornblende  schist,  dipping  S.  40^  P1<T0°.  The  contac 
between  the  gneiss  and  schist  was  m,.  seen,  as  the  country  is  drif 
covered,  and  al>o\it  si.x  miles  separate  the  two  nearest  exposures  alonf 
the  river.  Detween  H\iiKTt  and  Howard  falls  there  are  nunierou; 
exposures  of  hornblende  and  chloritic  hornblende  schist,  the  coloui 
varying  from  dark  to  light  green.  At  the  point  where  the  river  turn; 
to  the  northwest  there  are  outcrops  which  contain  niimerou 
stringers  and  .cms  of  (puirtz,  some  of  which  are  12"  wide.  Ther 
are  al>o  irregular  ma-n^s  of  (piartz  nii.\cil  through  the  roi'k.  A 
Iloward  fall  the  schist  strikes  east  und  west,  and  is  either  vertical  o 
ilips  south  at  a  high  angle.  All  these  schists  contain  much  di>sem 
iuated  pyrite.  At  the,  fall  there  are  numerous  quartz  veins  an( 
lenticular  masses,  in  one  of  which  ilmenite  in  small  <iiuiufity  i 
found.  One  mile  farther  down,  a  rock  similar  to  that  at  Howard  fal 
outcrops,  (lipping  S.  <  ''O'.  ami  also  at  the  ne.iit  short  portage  wher 
it  is  vertical,  and  strikes  X.  ><l)°  E.  Xumerous  granite  bovdder 
occur  in  the  river  bi  ■  w  this  portagi'.  In  going  west  from  the  inle 
along  the  sovith  shore  of  Aliamisagi  lake  the  tirst  rm-k  seen  is  a  coars 
graine.l  hiotitediornl)lende  granite.  Fartlier  west  a  fine  graine 
biotite-m\iseovite  granite  is  seen.  This  rock  is  fre<iuently  c\it  1> 
wide  dikes  of  coarse  p(>gmatite.  E.Nposurcs  of  granite  of  varyin 
texture  occur  along  the  so\ith  slii>n»  to  the  west  end  of  the  lake,  wlier 
they  form  low  rounded  hills.  Itocky  cliffs  were  seen  at  th(>  niout 
of  the  northeast  bay.  but  were  not  examineil  closely.  Oti  the  tir^ 
p.irtago  below  the  lake  there  is  a  km.b  of  gneissoid  granite.  At  th 
second  portage  the  rock  is  fin(>ly  laminated,  ami  is  a  biotite  schi- 
dipping  X.  n.".°  W.  <  ."iO°.  Tt  contains  masses  of  rusty  quart/.  .^ 
a  sundl  rapid  above  the  last  jiortage  before  reaching  O'Sidlivan  lak 
there  is  a  fine  grained  schist  .lipping  X.  00°  W.  <  TO'.  This  vor 
l)r(>aks  off  into  broad  thin  slabs.  At  the  last  i>ortage  there  is  a 
actinolite  schist.  The  hand  specimen  has  a  grey,  slightly  gree 
colour,  and  .nppears  to  be  com)xised  of  innnerous  dark  grei>n  grair 
and    prism-liko    imlividiuds    of    actinolite    sei)arated    by    a    lighti 
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coloured  material,  rn.ler  the  n>i<T..-*co,«  the  ro<<k  is  s.'on  to  be  com- 
posed almost  altogether  of  actinolite  iu  l.roa.l  i.l.ites  and  fibrous 
aggregates. 

(»'sl  LI.IVAN    I..VKK. 

Fine  grained,  biotite  schists  o.-.Mipy  the  northeast  shore  of  the 
lake,  except  a  small  area  just  below  th.-  narrows,  where  tli.re  is  an 
exposure  ,.f  coarse  grey  granite.  The  schists  strike  from  N.tii*'  E- to 
X.  S0°  F,.,  and  are  usually  vertical,  and  may  belong  to  the  '.uronuui 

group. 

Tn  following  the  southeast  shore,  in  the  tirst,  deep  bay  cast  of 
tiie  inlet  there  is  a  massive  diorite,  which,  in  places,  shews  a  grada- 
tion from  fine  grained  to  coarsely  crystalline.  In  tlie  eastern  part  .>f 
the  lake,  a  grey-quartz  diorite  and  nn  epidote  granite  are  mix.'d  with 
the  schists.  On  a  small  island  thre.'  miles  southeast  from  the  inlet, 
there  is  a  band  of  soricite  schist  eight  fc(-t  wide,  striking  X.  T>'.  E. 
and  vertical.  Lying  on  the  we,<t  side  of  tlii>  band  there  arc  al>out 
twelve  inches  of  oclireous  powder  containing  nn'.ses  of  bluish  .iiiartz 

mixed  with  the  .scricite  schist.     The  surrounding  i k  on  the  i.lan.l 

is  finely  schistose,  an.l  of  a  dark  grey  col.Mir.  All  three  of  tlu"  hand 
specimens  broufiht  from  th.-e  bands  etfervesce  somewhat  freely  when 
touche.l  with  dilute  hydroehl..ri.-  a.'i.l.  A  similar  band  of  sericite 
schist  occurs  on  another  island  about  a  mile  and  a  half  farther  north. 
Several  .xposurcs  of  .liabase  and  fine  grained  greens, one  o..cur  on 
the  northeast  shore  and  a-ljactnt  islan.ls.  About  tbr.e  miles  fr„m 
the  foot  of  the  lake  on  the  west  sid.^  there  is  an  outcrop  of  eoars,. 
muscovite  gneiss  .•.mtaiuing  small  garn.ts.  North  of  this  to  the  .nd 
of  the  lake,  and  for  some  distance  down  the  river,  there  an  exposures 
uf  hornblende  and  biotite  schists,  followed  by  granite  and  gneiss. 

For  some  distanc  billow  O'Sullivan  lake  the  hornbleiule  -ehist, 
biotite  gneiss  and  granite  are  intermi.xcd.  but   as  the  river   i>  dcs- 
,.e,.,led.    and    befor..    I'ercy    hike    is    reached,    a    ru-ly    w,  atbenng. 
garnetifenms  gneiss,  int.  rfoliate.l  with  diorite  gneiss,  and   In  places 
with  rim^lv  banded  syenif  ^nei.s  and  biotite  schist,  is  the  pr.-vailing 
rock,  and  is  seen  in  frcincut  exposures.     The  biotite  -.'hi-t  .o„„'t.mes 
forms  a  .•onsi.lcrablc  portion  of  th.-  rock.     These  rocks  are  -cnerally 
well  foliated;    they  strike  n.nrly  ea-t   and  w,.st.  and  dip  northward 
at  an  angle  ,if  from  W  to  :,()".     In  going  down  the  river  the  last 
large  exposure  of  tlu-se  ro,-ks  is  <een  at  tlw  eighty-ninth  mile  from 
thc^  moutli,   where   a   grey   granite   gncis>   outcrops,   dipping   X.   !.->' 
W.  <  tl.r.     This  is  >uccce,le(l  by  four  mib^s  <.f  fos-.ilif.rous  ,l,,l..mites. 
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then  a  HRiull  mass  of  horiililciide  granite  abn\it  ten  chain?  wid 
crosHts  the  river.  Uelow  this  for  a  long  flistaiiec  cream  colourer 
fossilifrrous  dolomites  are  the  only  rocks  seen;  and  these  are  fo 
lowed  by  soft,  urKillucows  grey  and  briek-eolonred  dolomites  t 
deserib<><l  on  ii  formir  pajie. 


ESKEOENAGA    LAKE. 

Granito  and  pneiss  are  the  principal  rocks  seen  round  Esk 
genngii  lake  and  on  the  inlands  as  far  as  examined.  In  the  soutl 
west  bay  whire  the  portaj-'c  reaches  the  lake  a  massive,  dark  pre 
granite  is  exposed.  Besiiles  tpiartz,  which  is  very  abundant,  th 
rock  contains  pla(,'ioclase,  orthodase,  microcline,  biotite,  muscovit 
and  small  ptjrtions  of  an  iron  c^rc,  probably  nuigiietite.  Three  mih 
east  following  the  soutli  shore  the  rock  is  of  much  the  same  com)  os 
tioii,  bi:t  finer  grain(Ml  and  showing  distinct  foliation.  The  strike 
N.  C>'>°  E.  Farther  east  the  foliation  continues  distinct,  and  has 
bands  of  hornlilcuilc  schist  alternate  with  quartzose  la.vers.  This 
the  general  character  of  the  rocks  to  near  the  portage  at  the  ea 
end.  On  the  east  shore  the  rocks  are  nnissive  and  chiefly  ncidi 
One  snuill  island  is  composed  of  diabase.  In  the  northeast  bay  nei 
the  outlet  there  are  large  nuisses  of  a  beautiful  red  granit 
Ordinary  gre>  granite,  mostly  mas.sive,  is  seen  along  the  north  shor 
but  some  of  the  adjacent  islanils  are  chiefly  of  re.ldi.-h  granite  wi' 
epidote  tilling  small  fissures.  Along  (he  west  shore  the  granites  a 
frequently  cut  by  basic  dikes  and  stringers  of  quartz. 

The  rocks  on  the  route  between  Eskcgeuaga  and  Wababimi 
lakes  are  chiefly  grey  finely  foliated  gneiss  and  redilish  bioti 
granite  gneiss,  striking  X.  80°  W.  On  the  south  shore  of  the  wr 
end  of  Collins  lake  there  is  a  considerable  mass  of  porphyritic  di 
base. 

wahauimiga  lake. 
Two  exposures  of  a  well  foliated,  grey  gneiss  were  seen  near  t 
middle  of  the  north  shore  of  Wababimiga  lake.  The  lamination 
fine  and  regular,  the  bands  being  less  than  J"  thick.  The  stri 
i.s  N.  80°  E.  On  Wababimiga  river  there  are  several  outcrops  of 
dark,  grey  gneiss.  A  massive  reddish,  granitoid  gneiss  occurs  abc 
a  mile  from  the  mouth,  and  at  two  miles  there  is  a  fall  of  thirty-, 
feel  over  a  ledge  of  grey  gneiss  dipping  S.  2S°  K.  <  80°.  At  t 
small  lake  above  the  fall  the  dip  is  S.  40°  E.  <  4.">°. 
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UBOWMSO    RlVEIt. 

There  are  only  a  few  rock  exposures  on  t!ii'  shores  of  Ncstabcin 
lake.     Six  miles  from  the  Mnith  end  of  the  uinHr  lake  on  a  i"'int  on 
the  northwest  shore  there  is  a  greyish  gneiss  finely  laniinate.l.  strik- 
ing N.  75°  E.     This  ehanges  into  a  reddish  pegmatite  gnei>s  miwh 
contorted  and  full  of  inelusions  of  ha'^ii-  nuitiriiil.     This  outcrop  is 
cut  by  a  large  dike  of  diuhase,  which  grades  from  fine  grninrd  at  the 
edges  to  coarsely  crystalline  at  the  centre.     On  a  small  island,  ulso 
in  the  upper  lak.,  near  the  narrows  there  is  an  exposure  of  a  horn- 
blende granitoid  gneiss  dippi-g  X-  <  'M'    nnd  a  coarse  i^wUa  was 
seen  on  both  shores  of  the  lower  lake  striking  X.  70°    K.  vertical. 
Occasional  exposures   of  gneiss   and   granite   gneiss   were   noted   in 
going  down  the  river.    Near  the  portage  from  Wahaliimiga  lake  there 
is  a  foliated  gneiss  dipping  S.  50°   E.  <  45°.     Four  mile,  farther 
down  there  is  a  coarse  gneiss  with  large  crystals  of  feldsiiar  striking 
X.  40°  E.  vertical.     For  the  next  ten  miles  the  ordinary  grey  gneiss 
is  seen  in  several  places,  succeciKd  by  outcrops  of  horubli  ndc  schist 
for  two  miles.     Below  this  to  the  fall  just  above  the  mouth  of  the 
Wabaliiniiga   river   the   rocks   are  gneiss,   in   pome   places   becoming 
granitoid  and  (pnirtzose.     At  the,   fall   the   rock   is   much   di-turbed 
gneiss  cut  by  a  lar.'re  dike.     A  spe.'imcn  bnuif-'ht  from  tiiis  dike  is  a 
dark,  greenish-black  rock  composed  almost  entirely  of  actimditc  in 
small  and  large  plate-like  individuals,  sometinxs  having  a  brea<lth 
of  one-half  inch. 

For  ten  miles  below  the  Wababimiga  there  are  numerous  out- 
crops of  granite  and  gneiss  mi-Ked  with  bands  of  hornblende  schists 
and  dikes  of  diorite.  The  general  strike  of  the  gneiss  is  X.  40'  E.; 
the  dip  is  irregular,  but  usually  at  a  high  angle.  In  the  next  five 
miles  massive  reddish-grey  granite  is  coiiiii.  >n,  ami  near  the  n.-rthern 
margin  of  the  Laurentian  rocks  there  is  a  hornbbndc  granite  of 
medium  grain  and  dark  colour.  For  over  seveuty-tivc  miles  br-low 
this  the  banks  are  clay,  and  no  rock  expos-ires  were  seen.  At  the 
forty-second  mile  from  the  mouth  the  fossilitVrous  cream-c.loured 
llat-lying  dolomites  are  exposed,  and  these  <-ontinue  for  seven  miles 
ilown  the  river.  From  this  to  within  five  miles  of  the  mouth  the  grey 
and  brick-coloured  argillaceous  dolomites  occur  at  frequent  int<Tval-. 
As  on  all  the  adjacent  rivers,  thc.se  rocks  .'arry  no  fossils. 

An  altered  gnci^s  .lipjiing  X.  20=  E.  <  -2(1°  was  se(>n  on  the 
|...ii:i-c  out  if  Xcstabon  lake.  aM<l  on  Atik  lake  an  even  grained, 
grey  "gneiss    striking   east    and   west   occurs.      Ilc.l.lish   granite   and 
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Kniiiiti'  gneiss  arc  iihiinilniit  on  Kawiikaniku  iind  Wuwong  lokrs.    On 
the  luttiT  thcro  is  a  well  foliutcil  liornblende  ^I'isa  dipping  S.  <  75°. 


l-A(i\VAl'lirAN"    l.\KK    ANI>    RIVF.B. 

Two  miles  from  tlii'  ontrniicp  to  tlii'  Inrirp  Inke  going  cast  alon(i 
till'  north  sliorc  tlic  first  rm'k  is  scn-n.  It  is  a  conrsp  niusrovitc  grim 
it.'  with  large  crystals  of  <i"nrtz,  feldspar  an<l  mica.  I'arthcr  cas 
along  the  >»mr  shore  there  are  exposures  r>f  honihlcnde  schist  strik 
ing  N.  TO'  K.  vertical.  Oppo  ifc,  on  the  south  shore  there  is  an  out 
crop  of  <'oarsc  reddish  granite,  iiiterhandnl  with  hornldende  schist 
On  the  north  shore  at  the  entraiK'c  to  the  narrow  part  of  the  lakf 
there  is  a  tint  l.v  hiniinateij.  t>i<ititc  gneiss  striking  X.  TO"  K. 

On   the  first  sntidl  lake  east  of  I'ligwaehnan  lake  the  rock   is  i 

hiotitc  gneiss,  and  a  nnich  <h'< \\w<m;\  rock  of  the  same  material  wa 

noted  at  the  same  portage.  On  Kius,saginiinissewnng  lake.  •  lake  fu' 
of  islands  '.  the  rock  is  a  coarse  pegnuitite  granite,  and  the  low  .sin 
rmniding  hills  sei'in  to  he  the  same.  The  basic  rooks  so  prominent  o 
the  eastern  jiart  of  Pagwachuan  lake  are  alwent.  Xear  the  east  end  > 
the  long  portage  into  the  I'agwacluian  river  there  is  a  miiM'ovit 
granite  gneiss  nii.xed  with  basic  bands.  'I'he  dip  is  not  clistinet,  b\i 
.seems  to  be  S.  :!0°  K.  <   s(i  =  . 

In  descending  the  river  from  the  long  iiortage  there  arc  n 
rock  cxpo>-nres  for  twelve  miles.  At  this  distance  a  granular  hiotit 
granite  oe.nirs  and  '.iclow  this  the  next  outcrops  are  at  the  souther 
part  of  the  north  stretch  where  the  railway  trial  line  crosses,  llei 
tlic  rock  is  an  even  grained  fairly  coarse  acid  granite  <'omposc 
almo>t  entirely  of  <piari'.  and  feldspar.  Tnder  the  nv  .(iscope  tl 
feldspar  is  sein  to  be  orthoida-e.  niicroeline  and  fild>i>ar.  There 
also  a  small  e.inintity  of  niuscovite.  15i'si,l,.s  the  granite  there  ai 
masses  of  a  tine  grained  biotite  granite  gneiss.  These  rocks  ai 
broken  up  and  give  the  country  a  mugh  and  hilly  aspect.  At  ll 
liovtagc  and  fall  north  of  the  railway  line  there  is  a  band  of  hori 
hl,.ndc  gra.iite  gneiss  .lipping  S.  10°  \V.  <  sO'.  but  the  dip 
irregular.  .lust  below  the  fall  there  is  a  tiiu«  grained,  retldish-weath. 
iug  .piartzo-e  grauiti'.  This  ro.k  emiiaiu^  an  .ibunilam-e  of  (pu\r 
and  feldspar.  orthoela~c,  mieroidiiu'.  and  plagioclase  being  preset 
also  biorite  and  apatite.  The  n.xt  exposure  of  rock  in  place  is  sevi 
and  a  half  miles  farther  .lown.  where  a  massive  grey  granite  outcro] 
Besides  the  ordinary  constittients  it  contains  snuill  <piaiitities 
aiiatite  an.l  <pheno.     Three  and  a  half  miles  below  this  the  rock 
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II  nitliir  .-..iirsc,  .•ontnrtid  lii>rnl)lrii.|c  tfiui^H,  witli  liiw  crystal''  of 
rf.l«li!'h  filcl-imr.  At  ih.'  iiid  •>(  iiiiLtlwr  iiiilf  tlii-  nx'k  ninift"  I'rciii 
nil  ii<'i<!  Kriiiiiti'  to  II  ihirk  lioriil)li-iii|r  ro<-k  mixiil  foor-cly  witli  f<M- 

spur  mill  iimirt/..     Tliis  i-xpo^iirt iiluiiis  i  piilotc  .soiiiPtiiius  m  Inrp' 

Iciitiinihir  niiissc'*  niid  >oiii.tiiiii-^  in  ilikcs  from  I"  to  -'"  broiid. 
Till'  ni'xt  -iH'k  ill  plaiT  ii  ii  tim-  Kniincil  (iimrtzoBi-  Kraiiiti-  liki' 
tliiit  lit  till'  Inst  purtuifi'  I'Mt  liy  a  lia-ir  I'unil  10  ftrt  wiili'.  Only  two 
nmrc  ixposnri's  of  tin-  Laiirrntiiin  win-  sii  ii  on  tlli^  rivir.  Tlir  tir-t 
i-  a  lioriiMi'iiili'  (fraiiitr  of  iiniliuin  (.Tain  ami  ilark  r.ijcnr,  and  tlu' 
last,  thirty-two  iiiilrs  t'p.iii  tin-  luoutli  of  the  river,  is  n  mlili-li  Imrn- 
lilcn.li-  Kiiiiss,  will  ♦"oli.iin:  ami  ilippin>f  \.  W  W.  <  •*.'.'.  liilow 
this  for  twcnty-llirof  mil.w  following  thi"  hinil^  of  tlw  river,  no  rork 
i,  seen  in  place.  Then  there  is  an  exjiosnre  of  a  ilnrk  iloloiiiite  eoii- 
taiiiiiiK  fragments  of  shells.  From  this  point  to  tlie  nioulh  of  the 
river,  a  ilistanee  of  nine  miles,  there  are  oiiterops  in  the  tlat-lyiii).' 
iloloinitic  rock.  There  are  oelireoiis-wmtheriiij;  hamls  sneeeeded  hy 
,,lliers  ,,{  a  eream  eolonr.  tilled  with  small  eiivities,  and  soft  earthy 
layers  of  olive  eoloiir.  A  list  of  the  to>siN  enlleetn;  f.-..m  thi-e  roeks 
will  be  found  in  Mr.  .1.  1".  Whiteaves'  rei>ort. 


Tin:     \\i:\i.A\ll     lllVKll. 

At   thirly-tive  miles  fi i   tiie   mouth  of  the  ^■a^'a^;anli,  tlie  lir-t 

rnek  is  seen  in  plaee  ill  the  heil  of  the  river,  and  a  short  distaiiee 
farther  up  there  is  a  elitT  -JO  feet  lii^h  on  the  west  liank.  It  is  a 
h.)ri:',oiital,  fjrey.  aivillaeeou-  ilolomitie  roek.  interhi'iided  with  hand' 

,,f  a  hriek  colour,  and  in  -ome  places  the  tw lours  are  intimately 

mixed,  giviuf;  the  rock  a  mottled  ai>|X'araiice.  It  contains  JT  per 
.-eiit  of  mairne-ium  carhouate.  and  :n  \»'r  cent  of  calcium  carh.>Maie. 
In  a-ceiidinf;  the  river,  the  nnk  hecomes  a  purer  dolomite  of  a  cnam 
clour,  and  cntaiu-  .merous  fo-sils  .,f  Silurian  afje.  There  are 
also  hamls  of  a  dark  -illow  oehrey  <'haraeter.  The  last  expoMire  nf 
,l,,lomite  is  Ic-s  tliaii  a  mile  :  nd  a  half  helow  the  tirst  portap'.  Tic 
r..ck  here  breaks  up  into  aiiiruliir  ii:a--c-.  j-'ivini.'  the  whol..  a  ruhldy 
;,,,pearance.     Crilioid  >tem-   were   the  only  fossils  seen  at   tin-   j.-int. 

Althoufih  the  (xpi-nii-  .'f  sedimentary  and  Arclaean  r..cks  are 
■  mly  a  little  over  a  mile  apart  the  contact  was  not  seen,  the  country 
l,..iJi-  covered  with  clay.  Tiie  lirM  nutemp  ,,f  the  Ar.-h;ean  is  -ern  at 
the  north  end  of  the  tlr-t  porta.tre  in  a-cendiiifr  the  riv.r.  Tt  is  a 
reddi-h-weatl.erinf;  f-'ranite  pnei-s.  dipping  S.  2ft'  W.  <  20\  hut  the 
dip    and    strike    arc    rather    indi:-tiuet.      It    contains   small    veins   of 
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r|ii(I,.t.'.  In  pinuK  "oii'li  <1"<'  ""■'«  I'W""""  ">'"■<'  ninfwivf  uiul  ronrsr 
(friiiiir.1  nii.i  it  cut  by  vcitiM  »(  nuurtz  and  -•lil'iriti.-  ri)ok.  At  the  fm 
..f  the  si'coiul  iMjrtatfL'  tW  rwk  is  a  fino  graiii'il  hornbl'-ndp  schi  -t  wit 
■listiii.'t  lumination.  The.  strike  i»  N.  K'  W  .  th.-  Mratn  stMu.lin 
iilmost  vertical.  This  schist  continues  up  to  the  tliinl  portatrc  whi. 
is  h.ss  tlian  half  a  mile  .listaiit.  Hire  tli.-  rock  cl.scly  rcs.inhlcs 
c<,ii(,'l(inicratc,  but  may  be  an  auto-c!a^tic.  ami  Mi  ikes  nearly  east  an 
west.  The  ctrata  are  vertical  and  vary  from  i"  t.i  S"  in  thicknes 
The  frainnciits  which  in  places  c.)n-,:>ose  the  ;,'reater  part  of  the  t<k 
arc  mostly  granite,  and  vary  in  ("ize  from  mere  sp(H-ks  to  one  foot  . 
more  in  diameter.  This  conglomerate-like  ban.l  is  about  five  chaii 
wi.b-  measured  across  the  strike.  Dr.  Youiid  thus  d.scril«"s  a  spe( 
m.n  containing  a  frasrmcnt.  '  The  hand  specimen  is  of  a  v(  ry  fii 
irrained  dark  greenish  rock,  closely  resembling  sonu  of  the  fin 
^'rained  hornblende  schists.  The  specimen  .-ontains  an  eloncat. 
oval  fragment  of  a  coarse  biotite  granite,  aii'l  a  very  long,  oval  fra 
nieiit  of  a  rock  closely  ri'senibling  the  body  rock.' 

'  Under  the  microscope  this  rock  is  seen  to  be  a  very  fine  praiuil 
aggregate  of  quartz  and  green  hornblende  with  many  slender  priM 
of  the  hornblende  irregularly  di-tribute.l  through  the  ground.  Kxer 
f,.;  '  '  presence  of  th.'  seatle,  d  larger  liornblen.lc  prisms,  the  rock 
ft-  ime  nature  as  some  of  the  hornl)l(nile  sehi-ts.  The-  .lubedd 
grimite  fragment  probably  repnsents  a  ix.rlion  of  a  brokt  .1  iliUe 

vein.' 

TTornlilende  sciii-t  adjoins  the  conglomerate-like  band  and  . 
ten,!:,  up  the  river  about  four  an,l  a  half  niib's.  and  is  succcnled  U 
coarM'  muMM.vite  granite.  (Irev  granite  and  gneiss,  with  bamls 
n.iea  g.,ei>s  a..d  hornblende  schists  .lipping  S.  nO°  <  1.'".°  are  seen 
frciuent  intervals  up  to  Iliglnvood  i-ortage.  At  the  mouth  of 
Xngagamisis  river  tiic  dip  is  S.  <   T).)  . 

In  the  river  a  short  distance  beb.w  the  south  <r.d  of  Ilinliu, 
portage,  tli.re  is  a  .e.ldisli  feblspar  roe'k  witli  small  grains  of  ,inai 
also  a  niu.'h  decomposed  biotite  syenite.  The  latter  roek  i-^ 
medium  grain  and  lias  a  gr.en  colour  mottle.l  witii  pink  from 
presence  of  feldspar  of  this  shade.  At  a  short  portage  ab 
llighwoo.1  there  is  an  exposure  of  biotite  gneiss  with  coarse,  r 
bauds.  The  <lip  is  X.  20=  E.  <  S0°.  Similar  exposures  are  .-.  .11 
to  THghroek  portage  where  there  is  a  biotite  gneiss,  much  eoutov 
in  places,  and  dipping  N.  0=  K.  <  80^  and  interbanded  with  pegi 
tite  masses.  Cranitoi.l  gu.iss  is  common  up  to  Rougbroek  port! 
Here  a  number  of  dikes  cut  the  giu-iss  wbieh  strikes  nearly  east  ; 
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west.  One  .liko  of  .lial.as.-  is  s  f.Mt  wi.l.>.  a.ul  -Ji..ww  tt..-  .'..ntart 
cli-arly.  It  also  shows  tlir  cniclatimi  frmn  tine  ttnuuM  t..  .■oiir.r  .t.vs- 
talliiic  from  tlio  filntw  t..  tlir  .■.  iitr.>.  Cin.iss  a\u\  nrnmU'  nn-  tin- 
priiiripal  rooks  up  to  NaKatrniiii  '.akf. 

At  a  iH.int  aliout  six  inil.s  s.mth  .,f  (i»\\  Ro.k  p.irtiiK.'  tluTc  is  a 
l)iotito  gn.'iss  wliioh  rontaiiis  n  r.lntiv.-ly  larp>  ainuuiit  of  mn-cdvit.- 
in  flakes,  and  .•onli.Tito  oiTurs  in  tho  sann'  s,rti..ii  as  small  r..iin(l.Ml. 
l)rism-likc  fonns.  At  (lull  UcH-k  ix.rtupc  the  ro.-k  in  n  well  foliutcl. 
l,i.,tite  Km-iss  .lippinsr  N.  «'  W.  <  T-"'"  to  v.-rli.'nl.  Th.r,.  is  als„  a 
riiie  RrainiMl  biotite  Rraiiito.  The  fall  nt  ihis  rapi.l  is  .".:.  f.-.t.  Tlio 
river  is  very  narrow,  an.l  runs  hetwren  difTs  10  to  i:.  fnt  Inuli-  At 
SiM'ckl.Ml  Trout  portap'.  a  mile  farther  s,„ith.  the  n.-'k  is  a  rusty- 
,v,atlurinK  mica-Kmiss  .lipping  N.  <  h.V  to  v.rtieal.  This  jtn.iss  is 
also  out  by  .liabase  <likes.  An  oeeasional  n..l.-n,p  „f  ^'ninit.-Kno.s<. 
an.l  iliabase  .likes  is  seen  up  to  the  CcuehiehinK  rapi.l  where  an  aei.l 
u'ranite  hoblin^  small  ({aructs  ero.s.s  the  riv,  r.  nn.l  eauses  n  fall  of 
.'(1  feet.  Xorth  an.l  south  of  this  trranit.'  tii.re  are  tiiuly  laminat..!. 
.oft  biotite  sehists,  whioh  are  .1.M1U.1.-.1  to  th.'  l.v.l  of  \hv  wat.  r.  Xo 
mure  r..ek  in  sih,  was  s..eu  up  to  Nai.'ai:ami  lak.',  but  numerous 
granite  boul.lers  lie  in  the  b.vl  of  the  river. 


na(;\i:ami  i.vkk. 

On  NagaKami  1  >ke  th.-re  is  an  exiv.sur..  of  a  v.ry  aei.l  prnuite 
n.'ar  the  north  e.vl,  ami  a  mu.Oi  .M.ntorle.l  bi..tite  pn.^iss  stnkniff  N. 
',:,'  K.  vertical  on  the  east  shore,     Th.^se  %v.r.'  the  .)nly  ro.ks  s.-en  ..n 

i'u'ase..n,linK  the  river  fr.an  the  lake  the  first  ro.-k  is  seen  at  the 
Sa«i  portage  where  a  biotite  gn.^iss  .lips  N.  10'  W.  <  oO^  Betwe.-n 
Si>"i  and  Elbow  TKirtages  or.linary  re.Mi.h-pr.-y  gu.  i~s,  an.l  .lark 
biodte  Ktieiss  show  i.i  the  river  banks,  nn.l  a  mile  below  the  latt.r 
there  is  a  fine-Rraine.l.  hornbl.-n.l.-  gneis-s  which  contains  abuu.lant 
h..rnblemle  an.l  biotite.  On  Loop  portage  there  is  a  rotten  granular 
granite  and  on  Weir  iwrtage  a  rough-weathering  quart.o-..  ro..k 
oc'urs  On  the  lake  expansion  between  Bare  and  Forget  portages 
onlinarv  grey  gneiss  is  common  striking  N.  70'  .•.  vertical.  On  the 
..ast  sh..re  a  little  m..re  than  half  a  mile  n.,rth  of  Forget  portag.^  there 
is  a  '  pyn.xenc  granite  of  medium  an.l  ev.n  grain,  an.l  having  a  light 
grev  slightly  pinkish  colour.  It  is  composed  of  duartz  and  light 
pink  feldspars,  with  abuu.lant  scales  ..f  biotite,  and  a  nearly  e-iually 
abundant  green  pyroxene  in  small  grains.    As  seen  under  tli..  micro- 
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-.•MiH.  ttu'  i.yr.xcm'  I'ffurn  in  i|iiitr  irri-miliir  iii.livi.limU  nml  i-<  "f  i 
imlr  •fr.'.ii  c.loiir,  UMnif.  pn>l)a»)ly.  n  dioiwiao.  Th<>  iil.uiiclmit  l.r<>«i 
l,i..iit,    i"  i.r.*.iit   in   irn^'iiliir  rtiik.'^  iiikI  m-.i1<-'.     Th.'  f.Klspurs  iin 

larpi.v   ortl I.i«.'   nii.l    iiliij:i.»l in    tiilmlnr   in.livi.liiiil'-.   l>ut   ron 

(.i.l.Tat.l.'  nii<r...'iiiii'  in  irrcKiiliir  f..rm>»  i-  hIhi  prr^cnt.'  At  ("niiyni 
|H>rtii(ri'  till-  >{in'is<  (lip-*  N.  I')"  W.  <  7i'  . 

(iriy  iiii.l  pinlii-h  lioriiM.ii.l.'  imd  t.iotit..  jrniiiitr  and  jnioiss  iir 
tlif  c..nini..n  rocks  us  fiir  i\«  i::mniiu-.l  nl..n^'  tlir  >hc.r.'s  of  th.'  ra-Un 
purl  of  the  lowor  half  of  Ol.Bknniinii  l.ik,'.  \\'\vrv  tho  strike  couM  1' 
.li-tinKuishisl  it  was  u.  orl.v  ca-t  aii'l  wt-t.  Tii  tlir  upper  lake  tli 
rorks  nre  inn.-li  the  same.  At  one  point  about  half  way  up  tin  we-. 
>li..re  ther.'  is  a  s.veiiite  jrnei«s  wliii'li  i-  very  i-ior  iu  .olouriMl  eon<t: 
liietits.  is  ^'uei-ii-  in  app.araTi<v,  .levoi.l  ot  .piartz.  fine  p-aine.l  an 
of  a  white  eolour.  with  many  tiny  tlakes  of  l.i<.tit.'.  Several  .lial.a> 
.lik.'s  w.re  note,l  alon^  this  «hore.  The  heijrht-of-laii.l  i«.rtnK.>  is  ov. 
hare  granite  hills.  A  MH.Miniu  whieh  represents  the  roek  fairly  we 
is  <l.-ieril)0.l  as  a  hornhlond.'  imeiss  or  foliat,-.!  prnnite.  of  eoarse  ^'rni' 
licht  jrrey  eoh.ur  an.l  eontninint'  much  hornhlende  an.l  hut  litt! 
l.intite.  The  foliated  a|.pearan.-e  is  ihie  t..  the  ronfrh  parallel  arran^'i 
nient  of  the  many  irrejfular  (.'rains  of  h-.rnhleude.  This  >,HMMme 
•■ontains  nood  crystals  of  sphcue. 

W(  11  foliated  trrey  >;n.  iss  o.'cnrs  on  the  (nun  and  Shahoiik  river 
On  the-  former,  on  what  wa.s  caHcd  Wijnvam  port  a  j;..  there  is  r 
exposure  of  n.asslve  n.l  ^anite.  The  rock- ,•- far  as  examimd  ..„  tl 
ea-t  shore  of  Xatanmsauami  lake  are  jrranite  niid  hinlife  pneiss  f 

a  isideraldc  .li-lanee  from  the  m.rth  end  of  the  lake,  hut  hetrinnii 

ahout  seven  miles  from  ^[ontizamhert  on  the  Cana.lian  Pacific  rn 
wa.v.  for  over  three  miles  .south  the  rocks  ar.   l..r.,ldende  s<'hi-t.  a.'id 
tniT  aiul  hnsie  hornhlen.h-porph.vrite.     Thi-  1  and  has  heen  nnipp.-.l 
Keewatin. 

TlIK   KKI1IS.\K\i:AM1   lil\K.H. 

In  a-eiiidinn  the  Kehinakatrami  river,  the  first  !«olid  rock  is  m 
with  at  the  twenty-first  mile  from  the  niouth.  and  i*  thr'  same  as  t 
frrey  and  l.rieK-c."loured  ariiillaeeoi.-  dolomite  fouml  on  adja.' 
rivers.  This  roek  is  seen  in  a  few  ex)Misures  for  the  next  twiii 
miles.  South  of  this  there  are  many  outcrops  of  hrowni-h  and  lif-'l 
yoUow  dolomite  stained  in  places  with  iron  and  presenting  an  ochi 
iipiiearanee.  These  rocks  are  fossi'iferous.  and  a  list  of  the  fo.ss 
e/i.llecteil  is  apiH-ndedi.  The  .ontaet  hetween  the  I'alaeozoic  ai 
Archivan  rocks  is  In  i ween  the  -ixt.v-first  and  sixty-stcond  miles. 
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tli<'  lnlt«T  i>  iim-i-i  c,f  will  nliiitf.!.  till,  trriiiii.il  biolitr  u- .  i"  .lippiiK.' 
S.  40'  F.  <  .'li*',  <Ti«..-i  tlu'  rivir  itihi  iirci-.-<itiit(i  tin-  tir-t  porlnnf. 
A  h|M'<Miii<'ii  fr..ni  this  iiliir.'  wii^  f..iiiiil  t,.  cimtiiiii  oor.liiritr.  Tli.' 
iiiiiuml   !><  ratli.r  iil.iiinluiit.  iiml  tui'   irrr^riiliir  ..ntliiir,*.  tlir  trrniii- 

oft, 11  .■uiit.iininB  siimll   iiirliiMoii«  ..f   f.  l.l-par.      It   i hnnh**.  Lnt 

slums  tlif  chflriict.ristir  y.-llow  i)lf.K'hr..i.iii  in  *\>"t*  ntul  iil.oiit  iniiinir 
inclusions.     A  liiilf  II  iiiilr  .lislmit.  nt  thr  s.mtli  <n.l  ..f  tlif  iK.rtan-, 

til.'  .lip  i"  S.  L'O"   K.  <   7"  .     At  til.'  s. 11.1  i".rtnir.'.  .me  mil.'  -"itli. 

til.'  r.irks  iin.l  .lip  iin-  tli.'  *i\wr  ii-  tli.  M.iitli  .ii.l  ..f  tli.>  tir-t.  '111.  ii 
f..lli.ws  II  mass  (.f  .lial.iis.'  a  .piartiT  ..f  a  mil.-  «i.l.'.  (iratiil.'  nii.l 
pi.'iss  were  s.i'ii  .it  sli.irt  iiitcniils  as  far  as  th.'  riv.r  wiih  f..ll..\v.-.l. 
At  the  f.iurtli  iwirl.'fcr.'  tlir  r.>.'k  is  ii  '  sy.'iiiti.-Kii.is-  linviin.'  a  v.tv 
ilistinc't  f..liat..l  «lni.'tiir.-  aii.l  .■.,nii>..s...l  larjr.ly  ..f  pink  iM.I-par  an. I 
priM'ii  .•liL.riti.-  liii.'a.  In  tli.'  thin  s..'ti..n  ..f  this  r.K'k.  ''i  f..)iat..| 
structure  is  furtli.r  a.-.-^iitiiat.'.!  hy  the  pnrali.'l  arranpna  nt  ..t  ll..' 
L.tiKir  axis  ,,r  th.'  f.'l.U|.ar  Kniin-  "lii.h  ar.'  .'lii.tly  ..f  <.rth...his.',' 
This  r.H'k  strikes  .ast  an.l  w.-t.  an. I  i-  v.rti.'al.  N'l  arly  all  tli.s.' 
Knci.ss.'s  ar.'  cut  l-y  .likes  .f  .piart/.  an.l  f.l.l-p'ii-  '""1  •^•■ni.'tiincs  thi*o 
niin.ruls  ...•.•ur  in  irr.'Hiilar  mass. -. 
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Tlio  r('>ri..ii  un.lcr  (lis.-iissi,,u  ha-  h.'cn  luavily  ^'hl.•ial.  .1.  an.l  th.  r.' 
is  ahiiM.lant  I'vi.h'nc  1.>  sh.nv  that  the  ii'i'  ni.ivi.l  from  the  tinrtli  ..v.  r 
th.'  h.ijfht  (.f-lan.l.  Th.'  st..ssiu>.'  is  distinctly  ..n  th.-  n..rtli  si, I..  ,>t' 
..xp..siircs:  th.  p.'ciiliar  ark.is.'  li.MiMcrs  rcf.rr.'.l  ?o  in  n  f..rni.r  r.'iH.rt' 
were  seen  all  over  tlie  area,  an.l  w.U  .l.>wn  th.'  -l..i«'  t..  Lak.'  Siiiwrii.r, 

nn.l   pebbles  ..f   baii.l.'.i   jasiKT-ir.m   ..ns   :ir •.•a-iciiiilly   ni.l    with. 

These  rocks  are  known  to  .>c.'ur  in  plnco  about  llii.ls..ii  hny.  Fra^'■ 
nients  ..f  the  fossilifer..iis  ,|,,l.,niiti'  ar.'  ilistrihiit.-.!   in  th.-  .lay  ai..l 

s.'attereil  all  ev.'r  th. nntry  t..  th.'  h.'i»:ht-.'f-laii.l   an.l   -..uthwar.l. 

riase   fa.'ts   l.av.'   la.    r n    f.T  .h.uht    as    t..    th.-   .lin.'tiou    in    whi.-h 

the  i.'.'  mow.!.  Kxp.wures  ..f  w.ll  uiarke.l  striio  ar.'  n.it  conmion.  as 
much  of  th.'  r...'k  w.athers  rnth.r  easily,  and  ex.'.'pt  wh.n  umhT 
water  or  r.-.'cntly  unov.-rc.l  the  striir  are  ..bliternt.-.l.  Th,'  .lir.'cti.m 
.,f  the  slria>  as  ol.ser\-e.l  a  I  wi.l.'ly  .lifFerent  point-  viiri.-s  fn.ni  S.  -jfl" 

K.  t..  S.  4.'.°  W. 

Th.'  \vh,.h  .'.luutry  is  ,1,,  plv  .-..v.  re.l  with  .-lay  thr..ut.'!i  whi.'h 
th.'  riv.T-  hav.'  .-ut  .l.'.p.  canal-lik.'  .'haiiii.'ls.  in  ph.X'.-  to  a  .h'pth  of 
pi   ,,r    .Ml    f,>t.      Th.'   <hiv   hank-    fr.  .pii'iitly    -how   a   .listiii.'t    line  of 

1  Sunim.ry  Kopnrt,  G.olegice.l  Suim\v  of  C;.^^!;.,  IWG.  p.  22li. 
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seimratiou  about  nii.lwny  up.     The  lower  half  is  hard  and  usually 
stands  at  a  stocpor  anjfU'  than  that  above,  and  contains  many  large 
and  small  striate,!  bouldors.    The  upper  part  shows  stratification,  and 
f„r   a  eousiderable   .li-tanee   fmm   the  mouths  of   the  rivers   holds 
marine    shells,    Saxicava    n/flo.sa    beiuR    espo<-ially    abundant,    and 
Muroma  Caharia  and  Mya  arenari^  are  also  fairly  common.    On  the 
XaKBganii  the  shells  were  found  about  seven  miles  from  the  mouth, 
but  above  this,  although  the  clay  seemed  the  same,  no  shells  were 
found.     On  the  KebinakuKami  they  were  seen  for  twelve  miles  up. 
On  all  this  area  these  shells  are  small  as  compared  with  those  found 
on  the  Kapiskau  river  in  1002,  and  they  are  slender  and  easily  broken. 
This  elay  is  evidently  the  equivalent  of  the  I>>da  clay  of  eastern 
Canada.     It  differs  in  appearaiu'e  in  diff.Tent  localities,  but  is  fre- 
quently a  bluish   unctuous  clay  very   similar  to  the   Ix^da  clay  of 
the   Ottawa  valley  and  would,  like   it,   be  very   useful   for  making 

bricks,  etc. 

Alonp  some  of  the  rivers  the  elay  is  overlain  by  a  be<l  of  sand 
and  prnvel  2  to  3  feet  thick,  which  contains  fre^h  water  shells  and  is, 
no  doubt,  of  fluviatile  oripin. 

Natural  boulder  pavemiiit^  are  seen  on  many  of  these  rivers  on 
the  sh)pes  between  the  water  and  the  steep  banks.  Flat  and  rounded 
boulders  are  packe.1  like  stones  in  an  artificial  pavement,  an<l  pounded 
down  and  to  a  consi.lerable  extent  polished  and  striated  by  the  ice  in 
the  river.  The  striae  are  alwa.vs  in  the  direction  of  the  current.  In 
other  places  deep  furrows  arc  ploughed  up  by  boidders  driven  by  ice 
along  the  bank.  (5ood  examples  of  this  were  seen  on  the  Nagagami. 
Ice  action  is  also  seen  on  the  trees  where  the  bark  is  torn  off  some- 
times 15  feet  above  the  summer  level  of  the  water. 

In  many  of  the  lakes  ridges  of  boulders  are  piled  up  along  the 
j^hore,  especially  on  points.  Some  of  these  walls  reach  a  height  of  sis 
feet  or  more,  and  sometimes  contain  large  boulders;  they  are  un- 
doubtedly formed  by  recent  ice  action. 

Landslides  along  the  rivers  are  common,  but  they  are  us\iallj 
snu.ll  and  occur  only  where  there  are  high,  sloping  banks.  One  oi 
considerable  extent,  aiul  which  seemed  to  be  an  exceptional  case  wai 
noted  on  the  Kcbinakiigami  river  twelve  miles  from  its  mouth.  A 
this  point  the  land  is  level  and  the  bank  risas  20  feet  above  the  river 
For  ten  chains  along  the  bank  the  groun.l  for  five  chains  hack  ha< 
moved  forward  into  the  river,  .•ouii.htely  .lamming  it  for  a  time 
The  water  has  gradually  cut  .liauncl-  through  it.  leaving  large  masse 
of  the  elny  well  exposed. 
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AaBlCULTUBAL   LAND. 

Large  areas  in  the  country  included  in  this  report  arc  covered 
by  good  clay  soil,  and  where  the  slope  is  steep  enough  to  afford  good 
drainage  the  land  is  of  excellent  quality  for  agricultural  purposes. 
The  best  area  lies  between  the  height-of-land  plateau  and  the  sedi- 
mentary rocks  on  the  Hudson  Bay  slope.  North  of  this  the  land  is 
comparatively  level  and  the  drainage  is  not  sufficient  to  carry  off  the 
surplus  wat«r,  so  that  much  of  the  ground  is  deeply  moss  covered. 

FL0R.\    AND    KAINA. 

As  already  n'  si  — e  trees  up  to  2  feet  diameter  grow  along 
the  streams  and  o  ♦'""  drier  ground,  and  poplar  up  to  LV 

is  not   uncommon  whc  .  conditions   are   favourable.     But   the 

greater  part  of  the  area  examined  is  covered  with  trees  of  much 
smaller  growth.  The  most  valuable  timber  commercially  is  the  spruce, 
which  grows  abundantly  in  swamps  and  averages  from  6"  to  12" 
diameter.  Usually  these  trees  are  high,  and  carry  their  size  up  40 
fi?et  or  more.  The  growth  of  this  tree  is  slow,  and  consequently  the 
wood  is  firmer  and  more  compact,  consisting  mostly  of  woody  fibre, 
and  therefore  particularly  well  adapted  for  making  pulp.  .Small  ash 
and  elm  trees  were  noted  as  far  north  as  the  mouth  of  the  Little 
("urrent,  the  most  northerly  point  exanuued,  and  there  is  a  beautiful 
grove  of  elms  on  the  Kenogami  river  at  Mammawemattawa.  The 
presence  of  these  trees  shows  that  the  climate  is  suitable  for  general 
agricultural  purposes. 

The  larger  animals  seem  to  be  rather  scarce,  as  only  a  few  moose, 
caribou  or  deer  were  seen  during  the  two  summers  spent  in  the 
country,  and  their  tracks  were  not  common.  The  following  are 
hunted  for  their  fur,  and  are  fairly  abundant;  muskrat,  marten, 
mink,  beaver,  ottor,  ermine,  fisher,  lynx,  fox,  bear  and  wolverine. 

Fish  of  various  species  are  abundant  in  the  lakes  and  rivers  and 
lire  one  of  the  chief  sources  of  food  for  the  Indians.  The  fish  ciufiht 
are  sturgeon,  whitefish,  pike,  dore,  suckers,  and  speckled  and  lake 
trout,  ilr.  E.  E.  Vincent,  in  charge  of  English  River  post  at  Mamma- 
wemattawa. iiifnnncd  me  that  stnrp.'fm  are  fairly  plentiful  at  that 
]xj3t  and  are  caught  up  to  6  feet  in  length,  those  4  feet  long  boing 
common.  This  post  is  over  200  miles  from  James  bay.  Spe<-kl.'<l 
trout  are  very  plentiful  in  all  the  rivers  examined,  especially  the 
Little  Current  and  Drowning.  On  tho  latter,  trout  from  one  pound 
to  four  and  a  half  pounds  were  taken  with  both  fl.v  and  bait. 
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APPENDIX  I. 

KOTES  OK  SOME  EOSSas  FROM  THE^A^^f  ^f„ 

BY 

J.  F.  Whiteaves. 

these  streamB  are  tributaries  of  the  Albany^  ^^^  ^^^ 

At  .est  of  the  exposur^  — f^;.'^;^^r,tlact  geological 

r"'  ":t  ttrrorfrr::;rtW  :r  eolleetea^  The  lar.e. 
horizon  of  the  rocKs  "°  specimens  collected  at  any  one 

number  of  Ws  J  fo^Mer  -  «P-;^  ^^^  ^^^^  ,  ^^^   ^^,  ^^  ^,^ 
locality  .s  «'t>o«t  forty.    These  «p  .^^  ^^^^^^^  ^^^  ^^^^,^, 

ricr  d^':S:.  rthTJatherea  surface  of  each  strew,  .itb 

small  fossils,  mostly  brachio^da.  ^j^^^ 

The  fossils  from  ^^^'^  ^^r^Z'^^^^^  ^ra  and  one  in  the 

^logical  horizons  >n  the  ^^^^^f /^^J^^i.ed  in  these  collec- 

having  been  kindly  identmed  by  Dr.  E.  O.  Llr.ch. 

A     FROM   BOCKS  OF  CAMBBO-SILimAX   AGE. 

r  ;:':i';rr:r:ir.i ... «... .— ».  -  -- 

York  section. 

FROM   LITTLE  CURRENT  RIVER,  STA.   73. 


Plantoe. 
•  CallUhamnopsis  fruHcosa  (Hall). 
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Halysites  catenularia,  L. 

Polyzoa. 

*  Holopora,  sp.  nov. 

'  Intermediate  between  //.  ipiniformia  and  II.  alternata.'  Ulrich. 

Brachiopoda. 

*  Eafinesquina,  efr.  R.  Minnesotensis  (Winchell). 

*  Strophomena,  sp.  nov. 

*  Orthis  tricenaria,  Conrad. 

*  Dinorthis  pectinella  (Emmons). 

*  i  Dinorthis  germana,  Winchell  and  Schuchert. 

*  Lepioena,  efr.  L.  ienuistriata,  Hall. 

*  Rhyncholrema  Minnesotensis,  Sardeson. 

Mollusca. 
* Eot^muria  Dryope  (Billings). 

Crustacea. 

*  Leperdiiia,  sp.  nov. 

(2)  Horizon  probably  that  of  the  Gnlena-Trcnton  of  Manitoba. 

Anthozoa. 
Streptelasma  robustum,  Whiteavts. 

Little  Current  river,  Sta.  69,  thirty-eight  miles  from  its  mouth; 
and  Drowning  river.  No.  122,  thirty-six  miles  and  a  half  from  its 
mouth;  one  fine  and  characteristic  specimen  from  each  of  these  locali- 
ties. 

The  types  of  this  species,  which  was  first  described  in  1896,  arc 
from  the  Galena-Trenton  at  Lower  Fort  Garry  and  East  Selkirk. 
Manitoba. 

In  Appendix  IV  to  the  Cruise  of  the  Neptune  (1906),  Mr.  L.  M. 
Lambc  write-s,  that  in  the  collection  of  fossils  made  at  Southampton 
island,  Hudson  bay,  S.  robustum  is  '  represented  by  a  number  of  more 
or  less  fragmentary  specimens.' 

(3)  Horizon  that  of  the  Richmond  be<ls  of  Ohio  and  Indiana; 
the  '  Iludfon  River  formation  '  of  the  (itology  of  Canada,  1S63,  and 
the  'Lorraine'  (D.  4)  of  Dr.  Sclwyn  (1S81),  at  least  in  part. 

From  the  Little  Current  river,  Sta.  145,  eighty-two  miles  from 

its  mouth. 
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Echinodermala. 

Crinoidal  column,  fragment.  ,    tti  •  i. 

'  Probably  of  some  species  of  Ileterocrinus.     Ulrich. 

Brachiopoda. 

*T<pmatis,  sp.  intlet.  .,^.•^1:  ^A 

.  Closely  allied  to  T.  punctoslriala,  Hall  and  Wh.tfield. 
One  ventral  valve.'    Ulrich. 

•  Rafinesquina  alternata  (Conrad). 

One  imperfect  cast   of  the   interior,  and  two  moulds   of  the 
exterior,  of  separate  single  valves. 

Molluaca. 
*  Anomalodonta  gigantea,  S.  A.  TAiWer.  •„„„♦;  Rioli- 

•The  small  variety  which  occurs  also  in  the  Cmcmnat.  R.ch 

""ligMmt  or  less  perfect  single  valves,  and  four  fragments. 

*Modiolovsis  concentricus,  Hall  and  Whitfield 

'  Three  specimens  of  the  typical  form.'    Ulrich. 

B     KROM   BOCKS   Of   SlLfRIAN    AGE. 

Winisk  and  Tawn  rivers. 

Anihozoa. 

epitheca. 

Stre,ielasr,.a  -'^-'-^  «;"^^^    ^^^  ^^  ^,,  ^,,  ,w  its  mouth; 

Pagwachuan  river,  bta.  0*1.  nve 
one  imperfect  specimen. 

P„r„n«tvlus  Gudphensis,  Whitcaves. 

L:ttle  Current  river,  Sta.  CT,  thirty-seven  miles  from  ,ts  mouth; 

one  fragment. 
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The  types  of  this  species  are  from  the  (iuelph  formation  of 
Ontario,  but  similar  ^wcwivm  have  hiiKv  Utn  .-olK'.-tr.!  at  Davis 
point,  L«ke  Manitoba,  in  1888,  and  on  the  Kkwan  river  in  1001. 

Pycnoslyhis  eleqam,  Whiteavrs. 

Little  Current  river,  Sta.  67,  one  specimen;  and  Pagwachuan 
river,  Sta.  641,  one  specimen,  which  forms  the  nucleus  of  the  coenos- 
teum  of  a  specimen  of  Atiinuniroma  tttiuifilalnm.  Parks. 

The  types  of  P.  elegans  are  also  from  the  Guclph  formation  of 
Ontario;  but  specimens  of  apparently  the  same  species  have  since  been 
collected  on  the  Ekwan  river  (in  IflOl)  and  on  Southampton  island, 
Hudson  bav  (in  1004).     In  rvgar,}  to  the  specimens  from  the  last 
mentioned  locality,  Mr.  Lambe  writes  as  follows:    'An  interesting 
feature  of  these  specimens  is  the  preservation  of  the  free  edifes  of  the 
septa, which  are  seen  to  be  denticulated;  about  seven  denticles  occur- 
ring in  a  space  of  2  mm.     A  re-examination  of  the  type  material 
reveals  the  presence  of  these  denticles,  although  they  are  poorly  pre- 
served.'    (Cruise  of  the  Neptune,  p.  326.)    The  specimens  from  the 
Pagwachuan  river  show  that  the  summit  of  each  of  the  septal  ridges 
is  armed  with  a  longitudinal  row  of  short,  slender  spines,  like  the 
septal  spinules  of  Aphyllastylus  and  of  some  of  the  Silurian  species 
of  Favosites. 

Cyalhophyllum.  sp.  indet. 

Nagagami  river  Sta.  103,  thirty-eight  miles  from  its  mouth;  an 
imperfect  specimen  of  a  large  and  nearly  straight  simple  species. 

Drowning  river.  No.  132,  thirty-eight  miles  from  its  mouth  ; 
one  specimen  of  a  small  species  apparently  allied  to  C.  artirulatitm, 
Wahlenberg,  but  which  shows  very  little  of  the  internal  strueture. 

Cystiphyllum,  sp.  indet. 

Drowning  river.  No.  145,  thirty-eight  miles  and  a  half  from  its 
mouth;   a  fragment  of  the  eorallum  of  a  lerge  and  simple  species. 

Favnailes  Gvlhlandicus  (Lamarck),  Lambe. 

Drowning  river,  No.  173,  fifty-one  miles  from  its  mouth;  one 
well  preserved  specimen,  showing  both  the  spiniform  septa,  and  the 
mural  pores  on  the  sides  of  the  cnrallites,  not  in  or  near  their  angles, 
as  inadvertently  stated  of  a  specimen  of  F.  Gotlilandicus  from  the 
Attawapiskat  river  in  Geological  Survey,  Canada,  '  Palseozoic 
Fossils,'  Vol.  Ill,  p.  244. 
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utile  Cumnt  ,W.r.  St..  «»,  tWn,.,i.h.  n,a«  from  it.  ™»<..l.; 

.„  -ell  p»or,rf  .p«-i».".  "•»  -l"  ""« ■"•"""  "°r".  „„.„ 
P.g,„h«...  riv,,.  fi"  to  .i.  mU»  tarn  ."  m""*.    " 

Lai';;  t,» .,..  p-t.  .<  '^'i-'t-.f/rr" ::.  .i  u^s 

island. 

Ilalyiites  catenularia,  L. 

KebinaknBami  river.  Sta.  188.  fifty-nine  miles  from  iU  mouth; 

one  specimen.  .  , 

Drowning  river.  No.  131.  thirty-ei«ht  miles  from  Us  mouth   one 
.pecimTn;  a^d  No.  173.  fifty  miles  from  its  mouth,  one  spe.uuen. 
"     Litti:  Current  river.  Sta.  ST.  thirty-seven  nul.  ^- -  ^^J 

^r,A   Sta    73    forty-one  nult«  from   its  moum, 
one  specimen;    and  ata.    u,  lonji 

^"Caehuan  river,  five  to  six  miles  from  its  mouth  ;    several 
well  preserved  and  characteristic  frapnients  of  colonies. 

Mr.  Lambe  thinks  that  the  specimens  from  tW  l^aliti.^  are 
t-robably  referable  to  the  typical  form  of  the  sik-c.cs.  Of  late  years 
Zilar  s;cimens  have  been  collected  from  the  Silur.an  rocks  of  the 
Ekwan  river,  and  at  Southampton  island. 

Hydrozoa. 

r:rt;;:r«»-<««ti..4 -I--:— * 

species  recognized  in  these  and  some  other  «'"'''^*'°»'''J'!'^,7;';^^ 
tfon  of  two^hat  ^ve  believcl  to  be  new.  have  been  P^^.s^ed  by  Dr. 
Pal  n  the  Ottawa  Naturalist  for  April,  1908.  in  a  Paper  entitled 
r;i  on  Silurian  Stromatopotoids  from  Hudson  Bay  The  names 
pfolsed  for  the  two  new  species  are  Aclinostroma  rnflectum  .ni 
7Zlpor.  misoni,  and  it  is  from  this  paper  that  the  whole  of  the 
following  determinations  are  quoted. 
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^lathrodielyon  vesiculotum,  XichoUon  and  Muric. 

Little  Current  river.  Sta.  67,  thirty-seven  miles  from  its  mouth; 
a  specimen  that  '  presents  on  epithcca  eomparable  with  that  of  C. 
vesiculoaum,  an.l  also  show*  a  faint  evidence  of  the  typical  structure. 
Its  identification  is,  however,  very  questionable.'    Parks. 

Clathrodirltion  fnnliijtaliim,  Nicholson. 

PaRwachnan  river,  near  its  mouth;  'a  frnpraent,  in  all  prob- 
ability referable  to  this  sp«'cics.  was  found  in  iisso.-iation  with 
Aclinodroma  ienuifilatum,  and  Stromalopora  Cartcri.'    Parks. 

Aclinostroma  tenuifilalum,  Parks. 

Pagwachuan  river,  Sta.  041,  near  its  mouth;  three  specimens, 
which  Dr.  Parks  thinks  are  '  intermetliate  between  typical  A.  tenui- 
filalum and  typical  A.  inflectum.' 

Actinottroma  Ienuifilatum,  Parks. 

Little  Current  river,  Sta.  07,  thirty-seven  miles  from  its  mouth: 
one  speciiiien. 

Pagwachuan  river,  Sta.  041,  near  its  mouth;   si.K  specimens. 
'Judging  from  the  number  of  spi'cimcns,  this  species  is  by  far 
the  most  prolific  in  the  region.    While  fragments  only  are  available, 
the  inference  is  obvious  that  the  cocnosteum  is  of  hemispherical 
shape,  and  that  it  reaches  considerable  dimensions.'    Parks. 

Stromalopora  constellala.  Hall. 

Little  Current  river,  Sta.  67;  two  specimens.    These  'appear  to 
be  identical  with  S.  Hudsonica  (Dawson).' 

In  Dr.  Parks'  opinion,  '  this  species  is  indistinguishable  from 
Hall's  type,  and  therefore  his  name  should  have  precedence.' 

Stromalopora  Carteri,  Nicholson. 

Pagwachuan  river,  Sta.  641 ;  one  specimen. 
'In  his  description  of  this  sfK-cics  Nicholson  states  that  he  iden- 
tifies one  specimen  from  a  boulder  on  Hayes  river.    There  can  be 
little  doubt  that  the  present  example  is  also  referable  to  the  same 
species.'    Parks. 
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Stromatopora  Wilioni,  Park*. 

Pagwachuan  river,  near  it.  nxmth;   one  apecimen. 
'  This  spooie*  is  fouiuleii  on  one  poorly  preserved  apecimcn.  but 
one  which  presents  features  rendering  it  impossible  to  ascribe  it  to 
any  known  species.'    Parks. 
Slromntopora,  cfr.  S.  IndianensU,  Parke. 

Little  Current  river,  St«.  67;  a  'minute  example  of  .  coarse 
type  of  true  Stromatopora'  which  i.  'possibly  referable  to  this 
species.'    Parks. 

Slromatopota,  sp.  indet. 

Nagagami  river.  Sta.  107.  one  specimen;  and  Drowning  river, 
thirty-six  miles  and  a  half  from  its  mouth,  one  specimen. 

•Encrusting  specimens  of  Pycnostylu»,  and  formirg  potato-like 
masses,  about  6  cm  by  4  cm.  Surface  smooth.  Structure  very  fine 
and  compact,  but  too  much  altered  to  warrant  description.  Appears 
to  be  clLr  to  S.  anti<tua,  Nicholson,  than  to  any  other  species. 
Parks. 

Brachiopoda. 
Atrypa  reticularis  (L). 

Drowning  river.  No.  1773.  fifty  milles  from  its  mouth;  one  good 
specimen,  associated  with  Favosites  Gothlandicus  and  Ilahjsdes 
catenularia. 

Mollusca. 
Actinoceras,  sp.  indet. 

Drowning  river.  No.  120.  thirty-six  miles  and  a  hf  ;  .rom  its 
mouth;  four  portions  of  ct^ts  of  the  interior  of  large  nummuloidal 
Biphunclcs.  with  deep  imprints  of  slightly  oblique  septa. 

Nagagami  river.  Sta.  108.  thirty  miles  from  its  mouth;  a  similar 
portion  of  a  cast. 

Pagwachuan  river,  five  to  six  miles  from  its  mouth;   a  portion 
of  a  cast  of  a  similar  sipl  ancle. 

Ptenoceras  '  "uicostatum,  sp.  nov. 

Shell  r.     er  small,  coiled  on  nearly  the  same  plane,  but  asym- 
metrical, slightly  twisted,  and  consisting  of  little  more  than  one  volu- 


AI.O<.  M.V    AND    TIirSDKB    BAY    DISTRICT^ 


41 


tion.  with  a  rather  narrow,  nie<Uan,  umbili.'ftl  perforation.    Outlim-  of 
trannversp  section  of  the  eoil,  almohi  eirculor. 

Surface  marked  with  numerous,  very  thin  and  narrow.  utraiBht 
trangverw  rib.,  which  arc  much  narrower  than  the  groovefi  ..r  m»» 
between  them. 

Septa  pnd  siphuncle  unknown. 

Maximum  diameter  of  the  only  f.p.-.in..ii  cll.rtrd.  about  «cm. 
Nagagami   river,   Sta.   108.   thirty-eiKht   miles   fr..m   its   mouth; 
ouf  slightly  distorted  specimen. 
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APPENDIX  n. 


Tho  followin  • 
lectcd  in  the  dis'rl 


t.,sr   OF   INSECTS. 

BY 

'      I'.    Fl-CTCHKR. 

,     ,l,.t.  rii   m-1  hy  Dr.  Fletcher,  wore  ol- 


J,  'plera. 

Butterflies — 

Papilio  mach  ,.,  T  ,  v..r.  u-.-ka,  Scud.  HuJsoti  Bny  slope. 
Forjtet  iwrta^e,  Sa^nx<tam\  riv.  r.  ..!  inilea  northwar.l  of  Monti7.am- 
Vanesta  alal'.xta,  L.  Mainin.nNM,.nttawa,  July  .11.  1903;  Height- 
oMan.l,  measurc.1  along  the  canoe  r  ..it.  s  latitii.le  4".»"  \i'  47".  This 
capture  i*  of  niuel.  interest,  as  this  lo.-ality  extends  its  known  ranire 
very  much  to  the  i:i>twur(l. 

Papilio  glaurus,  L..  var.  turnus,  L.     With  the  above. 
Brenlhia  chariclca.  Schn.     Gum  River  portage.  June  4,  1903. 
Brenthis  frigga,  Thunb.,  var  Muja,  Kaden.    HeiKht-of-land  por- 
tage, June  5,  liX)3. 

Vanessa  huniera.  Fab.      Nagagami   river.   Nineteenth   portage, 
June  13,  1903;   lleight-of-land  portag.',  June  5.  lOd.".. 

Vanessa  anVwpa,  L.    Na^'agami  river,  June  i:!.  !!)»>:!. 
Vanessa  atalanta,  L.  Maramawemattnwa,  July  .U,  1903;  Ileight- 
of-land  portage,  June  5,  l'.to:>. 

Vanessa  rardui,  L.     Nap-gami  river,  June  1.!.  V.m. 
Pohfjonia  faunus.  Edw.    Gum  River  portage.  June  4,  1903;  two 
specimens. 

Polygonia  progne.  Cram.     Nagagami  river.  June  13,  1903. 
Thonihes   pyla.hs.  Scudd.     Mammawemattawa,   June  28.  1903; 
four  specimens. 

Phyciodei  tharos.  Drury.    Mammawemattawa,  June  28.  1903. 
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Cyaniru  lutia,  Kirby.  White  river,  near  Whito  lake,  June  2, 
1903. 

Evert*  amyntula,  Bdv.  Mammawomattawa,  June  ^H,  19<>-'J;  two 
■pccitneiiK. 

Moths — 

Euplexia  luripera,  L.    Mnmmawemattawii,  Juno  28,  1003. 
Conmia  paltacfa.  Ksper.    K.l)inaku({iimi  rivir.  AuKu^t  :!.  11X«. 
Phihreme  mullivagata,  HuM.     Little  Current  riv.-r,  July  25. 
1903. 

Nymphula  maculalii,  Clem.  Little  Current  river,  August  ->i, 
1J03. 

Eudidea  cutpidea,  Hon.    Mamninwemattawa,  June  28,  IWKJ. 
Symphula  maculali*,  Clem.    Little  Current  river,  July  22.  11>03. 

Ilymennptera. 
Bomhua  terricola,  Kirby.    KebinnkaRaini  river,  Augii.st  2.  1003. 

Iliph'iii. 
Eriocera  longirornia.  Walk.r.    Mommawomnttawa,  June  21.  ll>o;i. 
Eriocvra  longicomis.  Walker.     Little  Current  river,  AuRust  S. 
1903. 

Eriocera  lonnirorni^.  Walker.    Nafiairami  river.  June  20.  1003. 
ilusca  domealica,  Linne.    Little  Current  river,  July  1«.  1903. 
Scatnphaga   furcata.   Say.     Nagaunmi   river,  El.v.Mith   jH.rtnge. 
June  10.  1003. 

Scatophaga   furcata.   Say.     MamniawemBttawa   river,   June    21. 
1903. 

Erisialis  transverKua,  Wic<l.    Little  Current  river.  July  If,.  1!H.3. 
Atherix  vmegata,  Wak.     ifammawemattawa,  June  31.  1903. 
Dilophm  hrcviceps.  Loew.     Maminawwnattawa,  Juno  21.  1003. 
Calliphora  erythrocephah,  Meigen.    Nagagami  river,  Twentieth 
portage.  June  14,  liK)3. 

Tahanus  zonalls.  Kirby.     Mammaweraattawa,  June  21,  1903. 
Tahanus  rh^^mhirui.  O.  S.     M ammaweniattawa,  June  21  1903. 
Tahanut  vivax,  O.  S.    Little  Curreut  river,  July  11,  1003. 
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Anopheles  pundipennis,  Say.  Kebinakagami  river,  August  2, 
1903. 

Hemiplera. 

Stenodema  instahilis.  VUer.  (Family  Capsidao.)  Mammawe- 
mattawa,  June  21,  1903. 

Salda  ligata,  Say.  (Family  Saldidae.)  Little  Current  river, 
July  11,  1903. 

Coleoptera. 

Dichelonycha  subvittata,  L.  Kagagami  river.  Twentieth  portage, 
June  14,  1903. 

Syneta  carinaia,  Mann.    Nagagami  river,  June  8,  1903. 
Podabrus  iomenlosui,  S.    Nagagami  river,  June  22,  1903. 
Donacia  subtilis,  K.    Little  Current  river,  July  16,  1903. 
Acmxops  proteus.  Kirby.    Little  Current  river,  July  2,  1903. 

Odonata. 
Boycria  grafiana,  Williamson.    Nagagami  river,  August  31,  1903. 
Boyeria  vinota.  Say.    Kenogami  river,  July  16,  1904. 
Calopteryx  aequalis,  Say.    Nagagami  river,  July  27,  1903 ;   Sep- 
tember 2,  1903. 

Aracnida. 

Epeira  silvatica,  Em.    Kebinakagami  river,  Augurt  11,  1903. 
Epeira  patagiata.  Clerck.      Mammawemattawa  river,  June  21, 
1903. 

Gnaphosa  conspersa,  Th.    Nagagami  river,  June  15,  1903. 
Amaurobius  bennetti,  Blk.    Nagagami  river,  June  6,  1903. 
Tetragnatha  exiensa.  h.    Little  Current  river,  July  16,  1903. 
Lycosa  pratensis,  Emer.    Kebinakagami  river,  August  11, 11K13. 
Lycosa  kochi.  Keys.    Kenogami  river,  July  2,  1903. 
Agraca  pratensis,  Emer.    Kebinakagami  river.  August  9,  1903. 
Agalena  navia,  Iltz.    Little  Current  river,  July  17,  1903. 

Neuroptera. 
Isoge        fiontalis,  Newm.    Nagagami  river,  June  16,  1903. 
Isope,.^  bilineata.  Say.    Little  Current  river,  July  16,  1903. 
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Isoperla  decolorata.  Walk.     Kcbinakapami  river,  Aupust  9,  1003. 
Ncmoura  perfeda,  Walk.    Little  Current  river,  July  20,  1903. 
Capnia  vemalia,  Newp.    Mammaweinattawa  river,  June  21,  1903. 
Glypholirlius   hoslilis,   ling.     Kibinakapimi    river,   Aiifriist   11, 


1903. 

Pycnopsyche  similin,  15k-i.    Kebliiakagami  river,  August  11,  1903. 

Brachycentrus  incanm,  ling.  Nagagami  river,  Sta.  52,  June  23, 
1903. 

Hydropsyche  cockereUi,  Bka.    Nagagami  river,  June  C,  1903. 

The  identification  of  the  above  Spiders  and  Neuroptera  has  been 
kindly  made  by  Mr.  Nathan  Banks,  of  Washington,  through  the 
courtesy  of  Dr.  Howard.  Although  the  list^  are  small  they  are  of 
considerable  interest,  being  the  first  lists  from  this  region. 
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To  R.  W.  Brock. 

Director  Geological  Survey, 

Department  of  Mines. 

i-.ft, — I  beg  to  submit  the  following  report  upon  work  done  during 
the  field  season  of  1005  in  the  region  lying  north  of  Lake  Superior, 
and  between  the  Pic  and  Nipigon  rivers,  Ontario. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

(Signed)     W.  H.  COLLINS. 
May  17,  1906. 
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REfilO.N  LYING  TO  THE  NORTH  OF  UKE  SlPERIOIl 


HKTWIIN  THE 


PIC  AND  NlPIGOxV  RlVi:i;«,  OXT 


W.    H.   «  iii.i.iM.x 


This   ri'trion    wns   explnrcil   iltJiinf   'If 


1!"!.-,   for 


tho  purpose  of  otitniiiiiitr  infonnoti  'ii  ri'unr.hiijf  :i,  Icp^u'raphy  imd 
KoiiiTnl  K<'olo8>(^»l  character  Atti-iifi'.ii  wii-  liiii'ffil  t.  ui.  anja 
cxtoiulint;  from  tho  Pic  river  westwurd  hs  I'ar  -  i|.  .uuKpiup,  and 
northwnrd  from  Luke  S.nx-rinr  to  the  hi'ifrlii  "f-himl.  Tlii^  is  part 
of  the  jjreat  region  of  crystulliiu-  rix-ks  ri.niinoiii.v  '■  rtiied  the  An-ha-an 
pent-plaiti.  Aifcss  was  obtained  hy  liinot!  travel  alonK  all  tho 
iiavifrable  rivers  and  principal  lake-;  in  jilaces  whrre  tin-  method  was 
impractical)!!'  overland  trips  on  foot  were  nunlc. 


T<>riXiR«PlIY. 

On  itM  southern  front,  alont;  Lake  SuiH-rior,  tlf  eiiiiiitry  rises 
abruptly  20U  or  3(X)  feet,  but  thence  northward  the  >."  neral  >lop.-  i* 
comparatively  gentle.  The  actual  »iirfai-i  .  h'>wever.  forni-i  a  con- 
tinuous succcssii'U  of  rounded  hilla  of  crystalline  roiks  Mtldom 
exceeding  200  feet  in  relief.  In  places  this  undulatorj-  tharaeter  is 
interrupted  by  vertical  cliffs  and  trouphlike  ^.'orjfes,  oft(  ii  (xrupied 
by  .streams  or  lakes.  In  fact  all  the  larger  lakes  seem  to  mv-ripy 
basins  of  thi.s  nature.  Though  ranging  from  six  to  (.ver  fifty  miles  in 
length,  they  ari'  only  from  a  few  chains  to  a  mile,  rarely  two  miles 
wide,  presenting  a  linear  npiiearanee  when  inapiHd.  One  or  both 
siiles  are  pre<-ipitous,  and  the  general  alifionce  of  islamls  indicates 
considerable  depth.     These  basins  show  a  notable  parallelism,  which. 
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together  with  their  peculiarity  of  form,  suggcBts  a  series  of  parallel 
fault  lines  or  lines  of  strain  that  have  yielded  easily  to  erosion. 
Soils,  filling  the  river  valleys  and  deprefsions,  form  a  thin,  discon- 
tinuous blanket  that  ineffectually  covers  the  underlying  Arcliwan 
floor.  They  are  either  glacial  in  origin,  or  post-glacial  uqn.ous  sedi- 
nicnU.  All  the  w>gion  has  been  thickly  forested  with  evergreens,  but 
tires  have  rcpeate<lly  overrun  it,  producing  bare  spoU  or  patches  of 
<lecidiious  second  growth. 

The  uveruge  elevation  of  the  height-of-liind  above  Lake  Superior 
is  about  450  feet,  and  from  the  Pic  river  westward  to  the  Nipigon 
basin,  the  southern  sIojms  decreases  in  width  from  sixty  to  twenty 
miles.  Consequently  all  the  rivers  are  short  and  rapid,  becoming 
progressively  more  so  toward  the  west.  The  Pays  Plat,  Cravel  an<l 
Jackpiiie  arc  practically  unnavigablc  during  a  dry  season  All  have 
their  sources  in  the  multitude  of  lakes  that  lie  scattered  over  the  level 
height-of-land,  to  drain  which  they  ramify  into  brwks  and  creeks. 
Their  upper  portions  often  consist  of  successions  of  rock  basins, 
draining  from  one  to  another  by  short  rapid  stretches,  but,  on 
reaching  the  post-glacial  sand  and  cliiy  beds,  they  become  nniforndy 
shallow,  swift  and  meandering,  and  are  seldom  interrupted  by  falls 
or  rapi''"^ 

Little  Pic  (Pictigom)  Jiivir. 

At  its  mouth,  two  miles  east  of  Middleton,  this  .strenm  is  1<»0  font 
wide,  fairly  deep,  and  Hows  with  a  go<Ml  current.  In  the  tirst  four 
miles  u;>-.-<trt^am  it  pursues  a  direct  course  between  fine  bills  of  red 
syenite,  but,  above,  the  country  is  flatter,  and  the  riv.r  nienmlers 
through  u  low,  clay  tilUnl  valley.  In  the  whole  distance  travell«>d  it 
affords  eusy  canoe  travel,  the  descent  being  accomplished  in  a  number 
of  rapids  and  cascades,  Ix-twctin  which  the  current  is  li(rht.  Twetity 
portages,  the  longest  of  which  is  thirty-fotir  chains,  are  ne<'es«ittitrd 
by  tlu-se  obstacles,  and  by  log-jams.  The  headwaters  are  said  to  U>  a 
nuuilHT  of  bike«  lying  oust  of  .McKay  lake.  Thre«^  tributaries  of  smiie 
size  enter  on  the  left,  but  are  either  so  turbulent  or  lng-cli(ike<l  ns  to 
be  iinniiviKable.  The  upiMTUiost  and  largest  clrains  \Vbitc>tish  lake, 
which  is  also  coniuH'ted  by  two  iHirtnges. 

From  i\  creek  entering  at  the  imrth  end  of  this  lake,  n  cai route, 

eonsl-'tiug  of  lakes,  cnvks  and  eight  well-cut  ixirlages,  iigj:regalint; 
four  miles  in  length,  leads  to  Uabbit  lake  on  the  Pic  river.  The  only 
1>ody  of  importance  on  this  route  is  Kll^'iaIl(lgaIna  (Little  Long)  lake, 
a  luirrow  sheet  twelve  and  a  half  miliw  lung,  enclnsed  by  sl(>cp  rocky 
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shores,  and  like  nutst  of  the  lakes  of  the  country,  almost  devoid  of 
aquatic  vo(n>tation.  From  its  northern  end  a  broad  slugKish  oreek 
leads  eastward  for  five  miles  through  low  swamp,  then  turns  sharply 
southward  joinint;  the  Pic  riv«\r  at  the  se<!ond  fall.  In  its  lower  part 
it  becomes  difficult  of  travel,  and  the  Pic  is  reached  by  two  diffirent 
portage  routes. 

From  a  point  on  the  Little  Pic  west  of  Whitefish  lake  a  trail  leads 
westward  to  Steel  river,  over  a  Ifvel,  sandy  country,  crossing  Kawasli- 
'•)imiga  and  Mizi  lakes,  headwaters  of  the  Prairie  river.  At  its  exit 
from  the  latter  this  stream  is  only  a  few  inchrs  deep,  and  in  no 
place  navigable  for  a  con.sideralilc  distani-e. 


Stpel  Hirer. 

Steel  river  is  somewhat  smaller  than  the  Little  Pic.  It  is  unnavitr- 
able  for  live  miks  above  Lake  Superior,  tlowing  tcrreiitially  through 
a  narrou-  vallc  of  steeply  tilted  eruptive  schists.  At  the  head  of  a 
series  of  cascades  and  rapids,  whose  total  height  is  120  feil,  lies 
Mountain  lake,  a  tine  oblong  body,  so  named  from  the  bare,  rounded 
hills  250  to  .'too  f«H't  high  that  enclose  it  except  at  the  northern  end 
where  the  river  enters.  It  is  l.'iO  feet  above  Lake  Su|ierior.  and  is 
easily  reaelu^l  from  the  railway  by  means  ,if  a  trail  eiit  for  the  use  of 
tourists. 

From  Mountain  lake  up  to  the  fall,  a  di>tanre  if  twenty-six  miles, 
the  river  has  cut  a  tortuous  course  through  finely  stratified  deposits 
that  fill  an  ancient  mek  ehanncl.  Current  actiiui  has  worn  down 
and  distributed  these  clays  and  sands  so  as  to  form  a  uniform  IhmI, 
whose  grade  increases  gradually  up-stream:  coiiu-idently,  the  bed 
materials  increase  in  I'oarseness  from  tine  silt  to  coarse  gravel.  In  no 
plac  ■  lias  the  nld  .\rclaean  IJcH.r  bci  ii  laid  bare,  ciiiisi^im.utly  no 
rapids  or  falls  interrupt  the  regularity  nf  .sluiie,  and  nnly  three  short 
portages  are  causeil  by  log-jams. 

The  stratified  deixisits  tcTmiiiate  at  the  fall,  wbcri'  the  river  drops 
fifty-five  f<Mt  over  a  b'clge  of  frneiss.  Heyond  this  ixiiiit  arc  glacial 
nuiterials,  and  Ihi-  river  assumes  a  ilifTcrcut  character,  idnsisiing  of  a 
chain  of  trauipiil  expaii.-ions  coiinected  b.v  short  r;ipid  stretches. 
EiglitiM'n  miles  above  the  fall  the  main  stream  turns  abruptly  south- 
west for  a  half  mile  to  il^  sonri-e.  Steel  lake,  while  a  brniicli  con- 
tinuing northward  drains  others  of  the  {•bain  that  i'Xteinls  up  to 
McKay  lake. 

Steel   lake   is   typical   of   the   linear  group   that   characterizes   the 
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rosioii.  It  is  twenty-one  an<l  a  half  niiKs  long,  seldom  over  forty 
chains  wi.le,  and  contains  few  islands.  The  shores  are  of  bare  rock, 
the  west  side  being  low  and  well  glaciated,  while  the  opposite  shore 
is  hiffh  and  precipitous.  A  short  creek  of  navigable  sire  entering  the 
Kouth  end  empties  Trout  lake,  another  narrow  bo<ly,  eleven  miles  in 
lenstii.  that  occupies  a  continuation  of  the  trough  containing  Steel 
lake.  A  canoe  route  leads  from  the  southeast  corner  of  Trout  lake 
to  Mountain  lake,  following  a  creek  that  begins  as  a  rivulet  within  a 
quarter  of  a  mile  of  Mountain  lak<-.  but  2r.O  feet  above  it.  The  source 
of  Steel  river  is  thus  a  nurc  stout*'*  throw  from  its  lower  waters,  and 
only  eev«n  miles  from  Lake  Superior. 

Black  River. 
Black  river  empties  one-hnlf  mile  west  of  Black  River  siding.  In 
the  first  mile  the  ascent  is  lao  feet,  the  river  droppii  g  about  ninety 
feet  perpendicularly  into  a  canyon-like  gorge  throuph  which  it  boils 
for  the  remaining  distance.  For  eighteen  miles  above  the  fall  it  is 
similar  to  the  Steel  in  character,  and  too  shallow  in  dry  weather  for 
large  canoes.  At  Aguasabon  Like  the  main  stream  turns  northwest- 
ward, draining  the  c.untry  south  and  west  of  Long  lake.  It  is 
reported  torrential  an.l  unfit  for  travel.  A  bran.h  drains  a  chain  of 
small  lakes  that  c.\t.>nd  northward  to  within  a  short  .listance  of  Long 
lake.  The  short  portions  joining  these  ..onds  are  all  small  and 
unnavignblc,  but  goo«l  portages  have  been  cut,  affonling  a  compar- 
atively easy  route  to  Kenopinii.  Two  oth.r  creeks  feed  Black  river; 
Stinking  river  which  rises  in  small  lakes  north  and  <u-t  of  Schrcib.r, 
and  Owl  (-reek  emptying  Owl  lake  and  smaller  ponds  to  the  north. 
Both  arc  navigable  in  small  canoes. 

Pays  Plat  Hirer. 
Though  broad  ;ind  dcp  where  it  cnt.r-  Lake  Superior  the  Pays 
Plat  river,  n  short  distanee  up-str.ain,  dwindle  «  to  a  smaller  siw  thmi 
any  of  the  preceding  stream^  and  in  midsummer  U  almf«t  dry. 
Considered  as  n  m.ans  „f  travel  it  is  a  ehnin  of  lakes  and  iK.rt.iges. 
Four  portag.'^  a^-grcgating  L'W  chain-  io  I.  nffth.  have  tw  1.,.  m;..ie 
|,ef„re  rea.'hing  Pays  Plat  lake,  and  aft.r  that  the  river  i^  «arc.ly 
»~,A.  portages  following  the  streams  conlie't.oj/  ft.r  ...ure. -ive  ponds 
an.l  lake..:.  At  Sand  lake,  the  river  divid/^  ioto  thru  frrek-.  which 
!ln,in  vnrL.u^  -nirdl  lake.  .  ^  rrl,  and  -.xt.  io  t  t.,  tie  north  of 
Greenbu'b  h,h  .    '  •    !argr-t  ■■(  .l,o  Pay,  Plat  system.  P"  Dickison  find 


HKIilllN    IIKTWKKN    TIC    AM)   Ml'KMlS    IilVKR'4 


II 


Kawt<8akwafrnma,  narrow  bodios  that  fnrm  the  hradwBfrfH  of  a  Vdrg^ 
creek  tlowinjr  into  Lonft  Iiiko.  Tlicsc,  while  possfssinR  the  liii'iir  form 
of  lakc3  to  the  east,  arc  shallower  and  full  tif  islands  and  bH.vs  as  if 
bitemicdiate  in  character  between  lakes  like  Kenouaini  and  Sipig/'ti. 
From  a  n.;ijr  bay  on  the  north  side  of  Kawesakwnjjam*  •  eauo.-  rir-.fte 
leails  to  \Vintcriii(?  lake.  The  rriek  flowing  into  I.oiijr  litke  i>  luivij^ 
able  for  only  a  short  (iistancc  below  Kawcsakwaffunin.  but  jMrtajfcs 
continue  to  Kenogami.  Caribou  creek,  the  most  easterly  of  ihi'  Sund 
Lake  atfluenta,  rises  just  north  of  the  Zenith  mine,  and  drains  >uiall 
lakes  that  can  be  travelled  to  Oreenbush  lake. 

Whilesand  Brook. 
This  is  a  brook,  quite  unnavigable,  that  <lrains  a  Rrcat  iniinlxT  of 
lakelets  lying  north  and  west  «f  Sihrei) cr.  A  ehain  of  thirteen  of 
these  has  Umu  utilized  for  coniniunication  lietwieii  the  Zonilli  mine 
and  the  Canadian  Paeitic  railway,  sierviiig  as  a  canoe  route  in  suMim4'r 
and  a  sleigh  road  in  winter  over  which  the  zin.-  i>litiile  is  hauled  to 
Winston  sjdiii;:. 

Gravel  Jlivi'r. 

Gravel  river  is  very  little  smaller  than  the  Steel,  but.  owing  f  the 
uniformity  and  conseqtu  nt  steepness  of  its  slop(>,  is  n  ditfie.ilt  canoe 
route.  With  the  exception  of  one  fall  of  about  twenty  feet  over 
exposed  gneiss,  the  be«l  is  cvenl.y  graded  anil  liis  in  well  stratified 
clays  and  -ands.  It  i»-  very  <TtH)krd.  Above  the  tirst  forks,  where  it 
divides  into  two  nearly  ei;uul  stn>aius.  eaixx'ing  ia  scarcely  prai'ticable 
owing  to  the  shallowness  and  freiiu-'iicy  df  log-jam,*.  One  branch 
drains  Kabaraichiguma  lake;  the  other  rises  in  lakes  to  the  northeast 
and  passes  within  a  short  distance  of  (ire<<nbn.sk  lake. 

At  the  moH^ii  of  Gravel  river  a  tontrue-like  delta  of  nand, 
exteniling  over  a.  mile  iiit.i  Lake  Sii[>«>rior.  has  luiii  built  U|>  ^rom 
material  wash<>i4  down  liv  the  e\irreMt.  Siv.ral  old  elianiieU  truvfrm 
this  spit,  but  during  the  eonstruetion  of  the  railwny,  ibc  river  w»» 
deflected  toward  the  west,  where  it  now  ctupties. 


Jiirkpinc  Hirer. 

When  seen  in  .\ujrust.  this  river  was  lt>w  enout'li  to  jierinit  of 
walking  dry-licil  hvit  its  boulders  for  five  miles  >ip  from  the  mouth. 
Re.vond  that  it  is  a  shallow  cre<"k  of  moderate  ei.rrent.  sonr  times 
traveibd    by    Xipigon    Indiana.     .\d    I'ar   as   I'xplored    it   <x!cupies   a 
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canyon-lik((  gori?r,  averaging  400  fi't  t  in  depth  and  from  a  quarter  to 
a  half  mile  wide.    Inland,  these  walls  diverge  and  become  lower. 

In  addition  to  the  above  are  a  number  of  smaller  xtreams  entering 
Lake  Superior  which  are  too  small  for  travelling,  viz..  Mink  creek, 
near  Port  Coldwell;  Blackbird  creek,  entering  the  head  of  Jackfifih 
bay;  Little  Gravel,  a  half  mile  west  of  the  Gravel;  Cypress,  near 
Gumey. 

PRE-CAMBRIAV   OEOUKiV. 

The  entire  region  is  composed  of  Arohean  rocks,  all  of  which  are 
crj-stalline  except  in  the  west  where  comparatively  unaltere<l  sedi- 
ments may  be  seen.  Good  exposures  occur  almo.st  everywhere,  but 
distinct  boundaries  aro  uncommon,  and  owing  to  the  complexity  of 
folding  and  intermingling',  it  was  not  possible  in  the  time  spent  to 
arrive  at  any  definite  opinion  regarding  the  thicknesses  and  relative 
positions  of  the  various  bands.  In  the  neighbourhood  of  the  Little 
Pic  and  Steel  rivers  considerabli  uniformity  of  orientation  exists, 
the  general  strike  being  northeast  and  southwest,  the  dip  from 
45°  to  90° ;  but  from  Black  river  west  the  structure  is  highly  intricate 
and  inconstant.  Dikes  and  boss-like  areas  of  later  igneous  rocks 
portrude  through  the  complex  of  gneisses  and  schists. 

According  to  lithological  characters,  the  rocks  may  be  pla.ed  in 
four  groups: — 

I.  Laiirentian.  lU-  Keweenawan. 

II.  Keewatin.  IV.  Eruptives. 

Tho  first  three  names  arc  employed  in  the  sense  defined  by  the 
Special  Committee  on  the  Lake  Superior  region.*  ex<ept  that  eruptive 
bodies  whose  relationships  distinguish  them  from  the  usual  Lauren- 
tiun  gneisses  are  grouped  separately. 

I.AIRENTIAX. 

A  major  port  of  the  area  explored  i-  f..rnied  of  rocks  comparable 
with  tho  Laurent ian  of  other  districts.  It  comprises  an  intimate 
association  chiefly  of  granit/s  and  gneisses  of  various  sorts,  .seldom 
sharply  limited,  l>ut  passing  gradually  from  one  type  to  another,  and 
freauently  so  contorted  and  int(  rf-liated  as  to  pro«luce  handed 
gneisses  unlike  either  orifrinal.  Granites  and  gneii.«-«  rieh  in  fel.ls- 
pathie  materials  and  seominprly  of  ipneou?  nature  prd^.rninate,  but 

iSiiniiiKuy  [{.'port.  <i.  S.  C,  190t,  pi<.   18-27. 
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pura-giieisBes  are  ako  {/reeent,  as  well  as  forms  derived  from  close 
intermixture  of  both  typt**,  whotte  genetio  origin  is  thus  two-fold. 
Prominent  types  are: — 

(u).  Muscovite  giu-ins. — On  Whitelish  lake  are  whitish  fflds- 
pathic  gneisses  containing  muscovite  and  rich  in  alkaline  minerals. 
Sections  consist  of  allotriomorphie  quartz,  orthoclasc,  niicrocline, 
plagiuclase,  muscovite,  biotite,  and  accessory  ii|>atitc  in  prisms.  The 
muscovite  occurs  in  irregular  plates,  and  alsn  within  the  orthoclasc 
a*"  thin  scales  oriented  parallel  to  the  cleavages. 

(b).  Hornblende  granite  and  snenite. — From  Jaektish,  westward, 
extends  an  area  of  these  rm'ks,  whose  contact  on  the  north  with  other 
Laurentian  rucks  is  extremely  vague.  In  the  field  they  n|i|)ear  prey 
or    rol    where    tending    towards    syenites.      Thin    sections    show    the 

<'oMstitiient    minerals    to   lie   niuch   d< mpi'sed    and    hypidiomorphic. 

Kaolini^.ed  feldspars  preponderate,  with  ei'nsidtralile  hornblende  and 
ophene;  magnetite  and  crystals  of  apatite  are  also  present.  Quartz 
is  usually  a  constituent. 

(c).  ilornblinde  and  lilnlite  i/neisses. — These  are  usually  coarse, 
fresh-l(M)king,  and  rich  in  ipuirtz  and  feldspiirs.  Biotite  or  horn- 
blende or  both  are  the  principal  coloureil  minerals. 

(d).  Biiitile-jiarnyt  i/neisD. — This  rock  iwcurs  either  in  fairly  well 
defined  bunds  or  grading  insensibly  into  the  adjoining  igneous 
gneisses,  often  being  .so  finely  interbamlcd  as  to  produce  intermediate 
forms.  It  is  a  fine  spe<"kled,  gneissic  or  sehistfise  rock,  composed  of 
fine  alternate  layers  of  light  and  dark  minerals,  glistening  black  and 
white  when  fo'sh,  but  becoming  yellowish  and  friable  on  weathering. 
Specimens  from  various  fxiints  are  very  uniform  in  mineral  compo- 
sition, most  sections  continuing  biotite,  feldspars,  quartz,  garnet, 
apatite,  sphene,  and  often  liornbbiidc  and  pyritc  i.ltering  to  limonitc. 
None  of  these  arc  idioniorphic.  Hiotite  invariably  contains  inclusions 
surrounded  by  pleochroii-  halos. 

Uoc'ks  of  this  nature  have  l)e<'n  collt>ctc<l  by  Mr.  W.  J.  Wilson  on 
the  Xagugunii,  Little  Current,  and  other  northern  rivers,  thus  uidi- 
cafiug  a  widespread  occurrence.  Everywhere  they  are  intimately 
a.ss(n-iuted  with  the  Laurentian.  They  sceri  i(lenti<'al  with  the  biotite 
gneisses  of  Lawson's  Cciuchiching  and  similar  rocks  in  the  (Srenville 
of  eastern  Ontario.  In  all  likelihood  they  arc  of  sedimentory  origin, 
{K'rhaps  ancient  saiidstuncs.  and  belong  naturally  to  th.-  Kcewatin 
group   as   now  defined,   l>ut   they   arc   so   inseparably   associated   with 
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Laurenfian  rocks  that,  for  purposes  of  geological  mapping,  they 
cannot  be  separate!.  For  this  reason  they  are  arbitrarily  mentioned 
here  and  not  disting<ii»hod  on  the  map  when  lying  within  a  Lauren- 
thian  area.  Along  with  certain  black,  well  metamorphosed  hornblende 
schists  they  seem  to  form  the  base  of  the  Kcewatin  series. 

KEEWATIV. 
The  Kecwutin  rocks  of  the  region  fall  naturally  into  two  groups. 
Extending  along  Luke  Sup»'rior  is  a  broken  band  of  compact,  dark 
green,  grey  or  black  schists,  largely  eruptive  in  nature,  and  in  contact 
with  the  Laurentian  About  Heron  bay  and  southwest  of  Long  lake 
are  other  much  older  looking  rocks,  whose  pctrologieal  characters 
inflicnte  them  to  Iw  true  para-schista  and  comparable  with  rocks  of 
other  n^giona  now  classed  as  Keewatin.  In  appearance,  these  are 
quite  unlike  the  eruptive  group  and  are  more  highly  metamorphosed. 
On  the  Black  river  they  lie  adjacent,  but  at  high  angles,  and  the 
character  f>f  the  contact  is  obscure.  The  relationship  of  the  older 
group  to  the  Laurentian  is  equally  indefinite  ;  their  contacts  are 
always  vngue.  forming  zones  several  miles  in  width,  in  which  the 
two  series  are  sccrcely  disso<iable.  The  dark  eruptive  bands  on  the 
contrary  are  sharply  defined.  Commonly,  the  present  orientation  of 
the  Kcewatin  seems  to  have  been  determined  by  the  Laurentian 
granites  wherever  adjacent. 
The  older  group  contains: — 

(a).  Graphilic.  f/arneliferous  gnrig.i.—A.  dull,  dark  grey  rock, 
distinctly  resembling  the  garnet-biotite  gneiss  previously  described, 
was  obtained  north  of  Lake  Agiiasabon.  It  consists  of  a  mosaic  of 
quartz,  feldspars,  nn<l  biotite,  with  some  large  grains  of  garnet,  small 
ai^utite  crystals  and  ragged  patches  of  graphite.  The  garnet  frag- 
m.  'Its  are  colourless,  much  fractured  and  corroded  by  quartz. 

(b).  QuarhUes  and  arl-oses.—On  Caribou  lake  are  considerable 
areas  of  hard  white  and  grey  rocks  consisting  principally  of  quartz. 
The  structure  is  mylonitic,  quartz  often  forming  the  bulk  of  the 
sections,  but  more  frequently  having  mixed  with  it  decomposed 
feldspar  fragments,  and  a  little  biotite. 

(e).  4mt/i7rfa?oirfs.— These  were  found  on  Kaweaakwagama  lake. 
Black  river,  and  near  ITeron  bay.  When  weathered  the  amygdules 
stand  up,  producing  a  pebbly  surface.    A.  P.  Coleman'  has  described 
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tlMwi-  a«  ophitic  rims  r.f  plaKi-x-lnsc,  majniHitt',  nnd  honiblciido, 
c'lfloKiiiK  ani.VK*!!!^*  of  cpidofo,  zoisite,  titaiiito,  and  other  iii.U?- 
fi'rmiiiable  niiiu-raU.     TIi.>  am.vj;ilul'iid  bands  arc  all  narrow. 

(d).  Taltote  »r/ii»<Jt.— These  are  greenish,  well  laininaU-d  sehists 
o<  riirrinff  at  Heron  buy.  alto  on  Dickison  lake.  They  appear  talcose 
in  the  hand  speeimen  and  etfervesoe  fre<'l,v  when  treated  with  'i.vdro- 
chloric  acid  owinx  to  the  lartre  preixirtion  ..f  si^condiirr  raleite.  'riiin 
seetions  shuw  alternate  rudi'  bun.ls  nr  leiiticle.t,  the  one  <,{  a  feldspar 
and  quart/  niosiiic  with  ii  few  .-lireils  ,,f  talc,  the  other  of  .serni-opnqiie 
secondary  iideite  and  tab-.  Some  lartre  idiomnrphic  crystals  of  ortho- 
clase  sii).'Best  an  oriKinul  imrphyritic  .strdeturr. 

(e).  .<rhist  roiinlijinerale  and  aijijIomeraUs  are  also  recor.led  by 
Coleman,  and  the  hornblende  schists  and  (.'urnetilVrons  Ki>ei.s,ses  men- 
tioned in  connexion  with  the  Laiirentian  above  probably  Ix'binjf  here. 
Interestinf,'  erystals  „<i  toiirMialine  are  often  met  with  in  sectioas  of 
the  former,  cnti.si-tinjr  "f  blue  kermis  with  a  br.iwn  periphery  of 
ehariicteristic  furni. 

The  .vniiii>r.-r  eruptive  sirics  e,.iisist   ,,f  sheared   iM.rpli.vrie.s.  ,.tc.. 


iitaiiiinK  niiieh  -,c,,M,!Miy  elilorite  and  pyrite.     They  lie  at  high 


all 

aiisrles  and  strike  >{eneriilly  southwest  and  northeast. 

ii).  (Iilvrile  iiclii.st.--S>'»r  Mountain  lake  an-  well  fciljated  close 
Urained  mcks  composed  larKcly  tif  secondary  materials.  A  light  green 
pl« '"""'i"  cldorite,  with  the  polarization  tints  of  iieniiine,  is  abun- 
dant as  shreds  lying  in  the  pbui'-s  of  schistoMty.  Decomposing 
orthodase,  .se<-ondary  calcit*',  quartz  and  pyriU>  grains  altering  to 
linionite  nmke  up  tlw  remainder.     Kpidote  vein.s  are  common. 

(g).  Jliirnhliiiilr  sihixis,  orthoAoie  i>i,ipliiir;i  ulfh  thr  iJi.'nn- 
rri/sls  shoir!,,;,  zoiinni  slrurhirf,  nivl  fine  grained  hlark  luffs  are  other 
connuon  tyix's.  Some  of  these  schists  bear  thin  la.vers  of  magnetite 
anil  are  probably  not  eruptive. 


KKWKKNAW.W. 

Uock.s  of  Kcw.'cnawan  age  iipix-ar  first  near  (lurney.  :Most  notable 
are  brick  red  dolomites,  with  some  narrow  black  and  grey  layers, 
lying  quite  horizontally  an.l  unconformably  u|>i.ti  the  Arclwan 
gnri->os.  At  the  bottom  is  a  thin  conglimicrate  t'orincl  from  pebbles 
of  Arclaran  materials  cemented  by  dolomite.  At  their  margin  near 
(Jurncy  statbm  only  i^olntcrl  vestiges  of  thes,.  .-.isily  iroile.l  U;h 
remain,    tilling   di'|>rcs,-ior.s    i,,    tl l.iir   crystalliiK-    tloor.       \t    tho 
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Jii.'k|iiii.'  riv.T.  whrrr  mi  .•x.H'U.iit  w«-tiuii  is  ..l.s.Tvublr,  thr  .lulniiiitog 
n,v  i:.  nr  20  f<Tt  tliick  im.l  iir..twt..l  by  iiii  <iv<rl.viii»f  Im-<1  nf  <liiil.iiH(i 
;!(Mi  (ir  more  fvit  tliick. 

TFif  .{..{(.iiiit.s  arr  .|iiit<-  iiinorph.ms  uii.l  piirt  int..  v.Ty  thin  luininoj 
tth.-H.-  siirfiuT-*  slinw  .liMiii.-t  rippi*'  imirk-'.  Siniiil  inrliisimiH  ..f 
nilrit.-  iiikI.  1«ss  fr.'.iii.iitly.  wl.-uit.-  urc  <-.imm.iii.  Analysis  mIk.ws  it 
to  1h-  a  h..ni.  wlmt  inipurr  .li.l.miite  ontiiininir  nrenno-oiis  mutter. 
It   MH'in^   to   r.'pr.-.M'iit   ti   sliiiUow   wiit.T   il.iM.sit— niiir  bii   iM   shore 

jii.ltfiiiK  fr..m  th ii({loinrrutc.     Tlw  hlui-k  tmniLs  iii>iM'nr  to  .-ontain 

carlMiiiiKTons  matter. 

Followiiiu  i-  III  iiniilysis  of  a  sample  taken  lietweeii  Ciirney  and 
Mnzokaniii,  on  11.'   fanadinn  Paeitie  railwiiv  :— 

P.r  lint. 
mQ„  ;i(>!M! 

A1.^K.  .'.'.'.'.'.'.'.'  .'.'"'"■• Ill" 

Ft"j(>:i 

CaO 1"1=' 

Mk<. i>='" 

COj  (ealei.lateih ''''■^* 

II-O  (at   ItH)    ) "••'''•"' 

ll-O  (ali.)ve  liHl    ) l-"^ 

Total f'f"'" 

Tile  a-oeiate.i  .lial.aM  -  have  l.eru  f.mn  i  fa  'U  r  wi-l.'  lyinp 
intru-ively  within  the  Miiiiiient-,  ami  are  reftarileil  as  or  almnt  the 
same  line.  The  K.weeiiiiwan  situ  at  (inrney  forms  the  s.Mithenst 
bijunihiry  of  an  area  in  the  .rntre  of  whieh  lie.s  hake  Nipi^on. 

Iin  I'TIVKS. 

Kriii.tivr  roi-;..  of  the  Lake  Superi.T  region  are  very  varieil  iM'trol- 
ojrieally,  an.l  of  u.uite  ilitTeretit  ap'-s.  as  evi.lenee.l  hy  the  manner  n 
«hi.h  they  ii,ler<e..t  one  another.  As  most  of  them  are  associate,! 
with  l.niirenlian  an.l  Keewatin  ariMs  their  ahsohitc  times  of  intrusion 
cannot  he  tix<il  with  any  iireci^ioii. 

//,„•„/,/,  ;e/c  ,«o/  /■.•/,-,, /(7c  M/,„;/..s.-  A  |.os-!ike,  illipti.Ml  area  of 
these  rocks  extei.-i-  ahmp  the  Canailian  Pacific  railway  from  mar 
Midilleton  stati.n  (mile  I.o>t  S4 )  to  three  miles  east  of  V.nin-n.a 
(mile  •■.ii.'t.  aif '  north  in.m  l.ake  SniHTior  ahotit  four  miles.     It  cnn- 

1  A.    \V.    li.    ■«i!-<Mi.    s„„,,.i:ny    li'i'p.    'o'cl.    Surv..    raiiiiilM.    l!iiil. 
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si-I'.  ..f  .•iiiir.,,.  iliirk  n.l  liornlilrinl,.  uikI  imjritc  -yi'iiit.'i,  jfrailiiitf 
tciwiinls  till.  ..iilr.-  int.,  piilf  urry  li<>riil>lriiil<'  ami  cliioliic  ,.v.iiitcH 
iimrkcl  l.y  liun  lilmk  iry,t.iU  ..f  linriil.lcii.li".  Tlif  hiit.r  m.-ks  arts 
ooniixwcil  ..f  ulkuli  fi'liNimr.  .iM-nlili-  n.iw  v<ry  iiiucli  <I<'<'.>iii|misi-(]  iiit.i 
lii'U'iifritc,  liuriililiij.il'  m  \n|^^l  |>ri>nH.  lii.itiir,  nmfiii',  ii|>iiiitr,  ainl  a 

^' "•'"■>•  !'i)<litiri.ii-i  iiiiiiiTiil.     'I  III'  i'..|ouri'i|  iiiimriils  arr  iiili'a'rinvii, 

bintiti-  anil  h..rnl.|i'ii.li'  nl'ti  ii  lii'in^j  in  pariilli'l  Kr"»'l>.  Tlic  nrilir  of 
i'ry>tnllizatioii  ha^  l.i  .n  :  ii|ialirt'.  iiyrn.v  ni',  |s'>riil>l<'iii|i'  ami  bi.titi', 
fi'lil'lmr,  I'la'i.liti'.  V,ii,^  of  a  whii,  or  ^rryi-h  r:i.li:iti'  miiiiTal 
ri'sciiililiiKf  mitriilili'  in  i'i.iii|i..,iti(iii  :iii.|  [iroLaMy  il.riviil  ilipi-tiy 
from  till'  >iirroiimliii(f  r.nk-.  oi'mr  iii'nr  (ol.lwill.  Ni,ir  lViiiii-<iila. 
Coiiiiaii  Im-i  fouml  ilyk.'v  ,,f  .1  roc-k  '  lirroiiil,- 1  :i;>!ir  iximntiii;;  el..,,  ly 
to  aiiali'iti'  tiiitfiiaiti'.      Ka.-t  of   .Miilill.'tuii,  tin'  li;i«ii'  -vonitc  rontuiiw 

'"'•''i^'""-'*  1  lilk.-liki'  -lioi't>  ,,f  an  ..M T  iiiirili'.  wliii'ji  (jr uliiati's 

into  oliviiu'  pililiro  at  otlior  |Kiiri(s. 

Ki'il  -.'I'liitt'  liki'  till'  aliovi'  wai  foiiii.l  mar  tlir  forks  of  the 
Oravi'l  rivir.  Imt  llio  ana  was  m>t  invi'-tiiratcl. 

lh,,rih.-\  -mall  ana  ..f  ili.iril iiri  on   tin'  Wliiti-samI   rout,, 

twrlM'  niilr-^  iiortli  ,,r  Wiii-I.ii.      1  hr  i k   i<   fairly  i',.ar-.'.  ami   ri.'li 

in  liornlpliialo.  sonutinii's  approxiimitini.'  to  an  .imi.lulioliti'.  It  >'on- 
taiiis  Im.iIi  lirown  an.l  Mu.'->.'riiii  liornlili'mli'.  tlio  latt.r  tilirous.  linio 
fi'IiNpar  in  laths,  somitiiiu's  i|iinrtz.  ami  i'..nimoiily  in  thi-  liarkcr 
varii'tii',  nai.-sis  ,,f  pyrito.  Thi'  ana  is  li'ss  than  tlino  niihs  acn's.^. 
Xiar  its  wistirn  ..It'i'  an'  .-cvi'nil  irn'jriilar  on'  l„,i|i,^s  nf  hUirk, 
fcrrifi'iipiis  sphali'riti'. 

/'c./wi'i'iV.  «     -All    ihn.imh    the    l.atin  iitian    an'    -iiiall    ho    ,s    ami 

ilikis  .,f  viiy  I'oar-i'  ^rraniti'-.  "a-ily  n K'ni/cl  at  a    li-tam-i-  hy  tlii'ir 

whifo    w.aih.'nil    -iirfi -.      'I'iiiy    I'nn-iM    of    alkali    f.Mspars    atnl 

(piart/,  ,,ft,!i  trniphii-ally   intiTirn.wn,  iiiiis.nvit,'  ii-iially,  ami  hiotito. 

/>Ai'./i.«.y,--I!i'siili.s  thf  sli.'1'ts  intni'li'il  i;,to  thi-  (lol,,niit«s  :,i.Miit 
I.aki'  N'ipipm.  iliaha-i'  ilikos  up  to  H'O  f.ct  wLI.'  an'  I'oniiiion, 
ospi'i'iall.v  aloufr  tli<>  Sti-il   riviT. 


KIsTlimi  TIDV. 

I'.il lowing'  thi'  niihvay  fnaii  Il.nin  hay,  ilu'  lirst  six  niili-s  cn-ss 
an  an'a  of  Koiuatin  tal<--('lii<t<,  aniyKclaioi.ls.  ,.(<■ .  ilippinj;  sti  I'ply 
towanl  thi'  north,  aftor  wliiih  thi'  svoniti-s  aln'aily  ili'SoHlx'il  fxtiml 
to   Miililliti'M.      This   Ki'cwatin   an  a   has  hoi'ii    fo'.nal   hy   |)r.   Fii'll   to 

'  A.    I'.  tnli'iiiMi,   Hiiii'aii   of   Miiii'^   11. p.   II'IKI,   p.    Isi;. 
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ext.iu!  wv.  n  iniliH  up  the  I'k-  rivtr.  In  asf.mlinK  the  LittW  I'ic 
rivir  fr..iii  ii.iir  thi^  -tiili.-n  tlif  tir^<t  f-iir  niilt-s  ur.'  thr-^h  U»i.>  r- .1 
syeiiit.-*  .if  this  iiriu.  TIi'Upp  up  to  Unl.l.it  h.k<-.  all  in  Laimnti;,  .; 
biolito  fliid  horiil !.  ihIo  k"'  w*"  «"«!  Kronitcs  pmioniinatinir.  I'tRtna- 
tit.<  aii.l  .liiilui-  .likos  are  Iohx  fr.<iii.>nt  liinii  on  the  Sto*-!  rivrr. 
Just  north  ..f  W  hitrti-h  Ink-,  a  hand  of  l.iotito-pirnpt  ifu,i»A  is  .-n.s^c-d. 
Out«Tnp«  of  .iial.iwo  <K-oiir  .11  the  river  south  of  tlio  mmo  lake.  Con- 
linuinK  alontf  Hf  railway  t..  .lackfirih.  the  whole  .listanre  in  oonii...  .1 
by  Keewiitin.  K„r  ii  mil.'  or  mon.  west  of  .\li.l.llet<.n.  the  rocka  are 
olivine  tMl.l>rn.  amy^daloi-N.  ami  s.  hi^ts  like  those  nt  Heron  hay. 
whi<-h.  how<'ver.  pa-s  into  fresher  l....kiufr.  .lark,  steeply  tilted  erup- 
tive^. This  area  extends  up  '1h'  f^twl  river  to  the  middle  ,  f  Muuntain 
lake  where  it  |riv<'«  phiee  nliniptly  to  hornblende  pranites  A  mile 
farther  north  the-e  jfr"'"'''"  f'"'*"  imi-reeptibly  ii'"  I.:.'ir.  iilian. 
resenil.linjf  and  probably  e<.iitinuoii-^  with  fhiit  -.-en  on  he  I.iitle  Vie. 
Several  t.road  diabase  dikes  cro-s  Mountain  l^ike  and  the  river  above. 
Bands  of  bi.ilite  ninu-    are  eonuuou. 

The  iCiHiwatin  sehi«t,  are  iiiterrupte.i  at  .h  'kfish  by  a  jtranite  and 
syenite  mass  tliat  tlie  railway  trav.  r  ■  s  nearly  to  SelireiWr.  It  gives 
place,  however,  a  mile  or  so  northward,  to  a  second  band  of  dark 
achi-t»,  whose  southern  rd).'e,  be^MImin^'  at  the  south  end  of  Trout 
lake,  pas.es  „  .puirter  mile  south  of  th.  Kmpres.s  mine,  crosses  the 
Bla.k  river  a  .uile  and  a  half  above  t!  ■  railway  bridge,  and  api)ear9 
on  the  railway  about  mil.'  l*.st  IKi  .a-t  of  Sehreiber.  This  belt  is 
seven  miles  wide  where  eros>e<l  by  the  I  ack  river,  an<l  is  followed  on 
the  north  by  the  .dder  Keewatin  gn.np.  eonsistinK  here  of  am.vp- 
daloids.  quartzites,  praphitie-pariutiferons  gneiss,  etc..  which,  al«n-o 
Agmi-ahon  lake,  gradually  mix  with  ^ml  give  place  to  I.aurentian 
granites.  Tlu'  transition  on  Trout  lake  is  ecjually  indefiaitc;  a  wedge- 
like termination  of  nn  altered  borubleude  .sehist  is  followed  on  the 
ir.rth  for  about  tiiree  miles  by  intermii  -1.  d.  well  crystallized  ho.n- 
blende  sehi-t.  biotite-garuet  gu.iss  and  coarse  f.'ldspathie  gneisses, 
of  which  the  \u~t  mentioned  U-come  ne.re  and  more  abundant  until, 
i,t  the  f.M.t  of  the  lake  a  true  Laurentian  series-  exists. 

Keewatin  extends  continuously  fr>'m  it.s  eastern  contact  with  the 
.Ta.-ktish  granite  at  'rile  lit!  as  far  as  mile  ."■  west  of  Sehreiber.  except 
for  two  snudl  pat.'hes  of  granite,  one  at  inile  117.  the  other  about 
mile  ••!.  aft.-.-  wliicli  granites  an.l  gneiss  exten.l  uninterniptc.lly  to 
near  mile  HC.  east  ..f  (iurn.-y.  an.l  then  .lisnppear  under  Keweenawan 
dol.unites,     r.ranite  extends   along   the   Whitesand   route   for  seven 
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tniltn,  narrow  bamlfi  of  irr«H>n  sohiitti*  rroxitiiifr  oti  L.vnx  uiwl  Ilorti- 
blfnd«>  lakrti.  Fr<>m  Ht-.t  liiki;  up  t<>  Hrfiwii  Otter  Inkc,  just  north  of 
CarilHiu,  arc  Kccwatin  |iorph.vri<'M,  horiilili'iiili>  o<-hiHt!<,  iniart/ili«.  nnd 
dioritp.    A  thin  Imtul  of  much  altcrrd  riM-k  ooinir*  on  Bin!  lakr. 

The  I'oy-  Plat  route  not  far  to  th«'  wi-nt  U  entiri'ly  ihroiipli 
Laurcntifln  of  lli<>  uxual  <lnir(ft<'r,  aTiil  no  Ki'iwatiii  ii  wm-u  ImIow 
Ka\vi'»iik\vii(.'niiiii,  ixi-cpt  ono  thin  liaml  of  talnwi'  sihist  that  cro^ws 
thf  upiHT  iiiil  of  Dicki-'on  lak''.  KiiwrsiikwiiKHiiia  Hex  in  jfr''" 
nrhi-<t:<.  rfphio'il  lit  \lM  outli't  hy  an  Biny)f(hi)oi<l-liki'  (rm'i»s. 

<iiiiv«'l  rivor  cros^fx  fht*  F.iiiircnliiin  area  wen  on  thr'  Paya  I'Int. 
KiK'k''  like  thouc  on  ih.  north  end  of  Kawc^nkwa^ania  lakr  l>»'(jin 
just  ahdvp  thf  forks. 

From  Oiirncy  w«".twar'f.  ami  on  thr  .Tarkpini'  rivrr,  aro  clolnniifn* 
and  diabases.  The  t'ilnv  of  tliix  art  ,<  i^  thin  and  rnpinil.  the  \inik>r- 
lyinjr  Ar<-haiiii  fiftcn  fhowinK  thrnufrh. 

i;l..\(l.»l     l.Kol.oi.v. 

SiiK'P  the  ic.  i«'ritid,  tlic  fri'iicnil  surface  of  the  Lak<  Superior 
repion  ha.i  not  l«'('n  notably  fnrlhi  r  dt-nuded.  for  rviTywIicri'  the 
sniH-rfioial  pfTects  of  ieo  aotion  remain  visible.  SmiMithl.v  ronndo<l 
roeks,  jrrooves  nml  -''rni'lic-i  are  alinndnnt  over  the  whole  area,  and 
alteration  of  the  roek~  l.enrin>t  sneli  mark.*  ean  !«•  ineM-iiired  in  iiu'hes 
or  friH'tions  of  an  iiwh. 

The  nmoiint  of  material  eroded  diiriiip  or  preecHlinjr  the  p1nei\l 
period  run  oii'v  1h'  >  irniii«'<l  by  e.Tifrastintr  thr  pre^^ent  nndulntor.v 
surface  with  tin-  iMiijictiired  oritrinnl  eoverinj;  rcq\iire<l  to  ai'count 
for  the  evide!.e<*  of  li.vnainic  ai  aitien  f  irnislie<l  by  the  rocks  of  the 
rpjrion.  A  fnudl  'jiuintily  of  the  ennled  niat<ria!«  remains  sentterol 
over  the  present  surface.  Boulders  nnd  till,  often  eontaininK  fossili- 
fcrous  liini'sfdnc  pebbW,  occupy  the  hi^'her  valleys;  these  are  well 
geen  ali.np  the  Black  river.  An  erratic  nf  mapm  titc  several  hundred 
pounds  in  wcijiht  was  noticed  near  fireenbush  Ink' .  and  similar  ones 
are  reported  by  Indians.  Just  so\it!i  of  Kafiiatioiruma  lake  a  porta^re 
follows  the  crest  of  n  mnrsiinie  ridjre  that  extends  fiir  sMuicwbiit  le^s 
than  a  m:!''  in  a  southerl.v  direetion.  Cilacial  striie  notid  at  diffirent 
p(rints  viuy  in  direction  from  170^  to  2'HI". 


Po.iiT   r.I,.\CI.\I,  GEOI,OCY. 


For    di.-tiiiiees    up    to    twent.v-tive    miles    from    tlie    presi-nt    Lake 
Superior   n^y   be   found   vestijres   of  .stratified   sand   and   otbi  r  loose 
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deposits  laid  ilnwn  during:  ur  followiiiff  the  in'  \iot\i»].  Oci'asiipnally 
these  are  met  inland  from  the  river  valleys,  l>ut  priiieipally  in  the 
latter  an<l  sometimes  alonjf  the  hike  sliorc.  Such  depiisitn  i>e(Mir  in 
the  Pie,  Bhiek  and  <iravel  valleys,  hut  most  jhrfeelly  on  the  Steel 
river,  where  th<'y  extend  from  Mountain  lake  up  to  tiie  fail  and  for 
several  mill's  inland.  Xear  the  fall,  the  forest  has  lieen  hurnt  utT, 
and  till'  original  surfare  can  be  s<'en  from  the  overlyinp  Arehican  hills 
as  a  pirfei-tly  level  floor  onee  tillinff  the  entire  valley,  hut  now  deeply 
channelled  hy  the  river,  whieh  in  nK'anderinjr  has  sometimes  earved 
out  flat-topped  hills,  I!y  haroinetrie  measureinent  '  surface  lies 
ahoiit  •2~'>  feet  above  present  lake  level.  Where  not  ilisturbed  by 
sliiipinjj  the  beds  are  iiirfectly  hori/ontal,  and  consist  of  tine  sands 
and  gravels  sometimes  cross-bedded.  The  thin  jtravi'l  la.vers  are 
usually  fossiliferous,  bearing  small  bivalve  and  sj)iral  .■*liolls.  The 
lowermost  175  feet  ipf  the  Steel  Kiver  Ik'iIs  have  been  carried  away, 
but  are  well  exhibited  in  the  (iravel  and  Pic  valli'ys  as  finely  lamin- 
ated, toufrli  clays  overlaid  b.v  sands. 

The  locwe  nature  of  these  be<ls  anil  the  swiftness  of  the  rivers 
traversiufr  them  admit  of  very  rapid  removal.  The  Gravel  river  is 
rapidly  addinfr  to  the  sand  delta  at  its  month,  and  the  vicinities  of 
the  mouths  of  the  others  are  shallow  and  sandy,  in  notable  contrast 
to  the  bare,  precipitous  character  of  the  coast  at  other  points. 


ECONOMIC    GKlll.OliY. 

^linerals  of  eeoiiomie  im])ortaiice  occur  in  considerable  variety, 
but,  up  to  the  present,  few  deposits  of  valuable  extent  have  been 
f  iiind.     ilineralization  is  confined  largely  to  the  Keewatin  rocks. 

These  appear  to  be  larjfely  metamorphosed  soilini(>nts,  are  varied 
in  character,  and  duriiiR  their  formation  mineraliziiifr  aaeneies  have 
biKMi  operative.  The  operatives  arc  sulphide  Inuirinfr,  principally 
secondary  pyrite  and  pyrrhotite,  which  are  sometimes  concentrated 
into  bodies  of  I'onsiderable  size.  Such  bodies  have  been  located  in 
the  belt  of  younpcr  Keewatin  rocks  near  Lake  Superior.  Five  miles 
northeast  of  Kossport  are  veins  and  masses  of  pyrite  and  p.vrrhotite 
with  traces  of  sphalerite.  A  similar  body  has  been  worked  near 
Sehreiber  by  the  Davis  Sulphur  Ore  Company,  for  the  purpose  of 
sulphuric  acid  manufacture.  Pyritiferous  quartz  veins  occur  near 
Rope  lake,  west  of  Sehreiber,  at  tlic  Otis.se  mine,  at  the  Empr<'ss  and 
Ursa  !Ma.ior  mines  north  of  Jackfish,  east  of  Mountain  lake,  and 
other  i)oints.     Some  of  these  are  low  grailc  gold  ores  and  have  been 
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OTIIKR  BEW1URCES. 

Forest  jfrowth  i*  in  all  stiiRos  of  rotation.  The  oldest  areas  consist 
of  hlui'k  .-priK-e,  bal-^am.  and  tamarack,  with  a  little  cedar  along  the 
rivr..  and  jackpine  on  the  high  ground.  The  best  growths  containing 
tini'..tr  up  to  15"  or  IS"  diameter,  are  coineidcnt  in  distribution  with 
the  soils  and  water,  i.e.,  occupying  the  depressions  and  valleys,  while 
the  hills  are  bare  of  both  .soil  and  timber,  or  only  thinly  co  ered. 
Espe.'ially  along  the  south,  niueh  of  the  old  forest  has  been  burned 
otT.  an.l  replaced  by  luxuriant  growths  of  U>rry  bu.shes,  followed  later 
by  poplar,  balm  of  pilea.l,  an.l  birch  second  growth,  under  shelter  of 
whi.-h  a  new  crop  of  evergnens  begins  and  eventually  destroys  it. 
Sonietime-s,  yelb.w  bir<-h  18"  or  i4"  in  diameter  are  found  in  old 
growth,  having  surviv.'d  the  struggle  with  the  evergreens.  Canoe 
birch  are  smaller  but  more  abundant.  Much  of  the  best  timber  hps 
bi>en  n'moVi'.i,  but  consi.lerable  ja.'kpine  and  tamarack  arc  available 
for  ties,  and  spruce  for  pulpwood. 

For  agri.-ultural  purposes  a  very  small  portion  of  the  country  is 
serviceable.  At  Pays  Plat  an.l  Pi--  r.-erves,  vegetables  are  sviccess- 
fully  cultivated,  an.l  tini..thy  grow.s  luxuriantly  where  accidentally 
.s.)wn  about  mining  an.l  lumU'ring  camps. 

(;.,o.l  water-p..wer  .-an  be  ..btained  near  the  railway  on  the  Steel 
and  Black  rivers.  On  the  latter,  a  sheer  fall  of  about  90  feet  occurs 
within  a  very  short  distance  of  both  the  railway  and  Lake  Superior. 


I  N'  1 » I :  X 

I'aue 
A 

AKiictiltuul    land 2'J 

AtiUii-abim    lake 10 

Analy»is  of  <l(ili>iiiit>- Ill 

Arrli.inM  rock« I'j 

B 

Karite -.M 

B<11,  Dr.  R i: 

HIark   river 1(1 

C 

Caribou  cr.'ek 11 

Clay h 

CopiKT 21 

D 

Davis  Sulphur  Ore  Co 2ft 

Uicki-oii  lake 1(1 

E 

Empress  mini' 20 

Eruptives 12.  l(i 

G 

Oeolopy,  economic 20 

(jlacial Ill 

"         post-Blacial lil 

Oraphite 21 

Oravi'l   rivor 8,11 

Greeiibush   lake 10 

(lolcl 20,21 

I 

iRnrous  rocks 12 

J 

Jackpilie  river 8,11 

K 

Krbamichigama  lake 11 

Kagianoi;aiua   lake 8 

Kawashbimiga  lake (t 

Kawesakwagama  lake 11 

Keewatiii  rooks 12,   It.   17,  18.  HI,  20 

Kewcenawaii    rocks 12,  !.'> 

828-6  23 


2i 


GEOLOGICAI.    SinVKY 


Pack 


Uiurentian  took* 
Linionite 


Little  Long  lakw      <A"   lv"«"'"  * 
Little  Pic   (Pi>tii5ui.x.   iivor 


MttKIK't't'' 

Mizi    liik"' 

Miiuntaiii    lul-:*'- 
Muscovitr 


()ti»<'  Mill"'. 

Owl    Cll'l'li-- 


Pays  Plot  Ian  ■• 


\Zt'^;^ri;^^-     <...    L.ttl«  I..- 

Pulp*'""'' 

Pyrite 

l>yrrhotite 


M 


U,  1».  1" 
21 


.  19.  21 

9 

.  9,  in 
..  i:i.  21 


29,  21 
11' 


19 

.    8,  19 
9 

22 

. .  29,  21 

29 


Riil)l)it   liikf- 


Sand  lake.     .  • 
Steel  lake. .    . 
•■      rivpr.. 
Stinking  river. 


Timber..  . 
Topograpli.v 
Trout  lake 


Vi  -sa  Major  "" 


Water-power..  .. 
Whitetisli  lake..  . 
Whitesand  brook. 
Wiiiterint!  lake.. 


Zenith  mine.. 
Zinc  blende.. 


W 


19 

« 

9.10 

19 


8,22 
7 
19 


20 


22 
8 
11 
11 


11.21 
21 


GEOLOGICAL  SURVEY 


S 


nV 


w 


v 


o 


-^^- 


'-> 


,^ 


J 


(f  mi  ail  a 

iifpartnunit  of  iUiurs 

Hon     W     TcMPLtMAN.     Minister 

A  .  P   LOW.   Deputy    Minister 

I'm? 


iirpi !  :iunU  of  iUiurs 

Hon      'A         »M«'LtM/>N.     MiNiSTtw, 
A    PL  Deputy     Minister 


i<: 


i^ 


K 


n 


J  fH<l   M.>.  !■(... .4 


^Uhr  lal^.Hl 


ALGOl^ 


^  S^m*  t  \.,  i.Unii 


(iKOI.OlJKAI.    MAP 

of  |i(irli«iii<4  III'  liif  l)i>i(ri"iM  of 


MA  and  THUNDER  BAY 


f)>TA«'(0 


To      illustrate      Hpports      by 

WJWILSON.Ph.B.,    and    W.H.COLLINS.BA. 

I'.MKi:.. 


Scillr      H   •llHlllIC    llli|l>N   1)1  I    ilK'll      vw^M. 


SOURCES  or  INFOflMATION 

/(xw/i/  /ttni'  .*/■«/   //,^    •■ttiw*    f-miiir    //-,./..      *f--iti  mt!ji,0rft 


■    *.,/-.#.  .■  -t'LttH^  f>r 


-i'i^/r.a*,f  /^^ 


..■•rr*  rnvrn     tiixii    •  tau  *!„■■  n«   ../   i„tAr      ty '< 


■*—ttht%-ara^  M».r,^„  /,,„    rt.     'MS  H-.n.  k    AW.;- 


•tnH  f'tttrii     '..«..,    /„,,.,/■     Wri-t.r/   /j, 


rw^ 


'""„ 


r^ 


\  V 


/r' 


Pn^ 


'  '^       Tn.1 


/■ 


¥      J 


y^ 


•»  'A 


«:? 


f\ 


••^  '  ^l«.ll  lal..,il. 


UlV, 


i'a.wl  iTai.,  \, 


1»^. 


;^   « 


V 


■-.  ■:( 


yAW-ndrw 


.>r  T  K 


^"y 


■V 


^.»ar 


J- 


tmA-, 


I) 


A  K" 


fVi   ^ 


K 


I 

^  A- ;  ^ 


1} 


K. 


,'  i 


/■■■3. 


■  I'    i>  ' 


iB,  O*-^^,     -,1 


I 


.'>, 


;]:-  ;   7 


A^> 


J.>' 


\^'^l    V, 


y 


h  t       r- 


Wf^^^-K^ 


^^' 


.•feV- 


-Pr^-^^ 


^  •  ySCii„ 


l._0     C    «    T    , 


^,;-' 


I 

; 


ly 


CaplanAtion   of  Colour*   and   ^>gn* 


m..*-^...4*  4 


^ 


■     5A- 

■II,. 

J-^SLr-.... 

^•ilaitl' 

K^ 

»■•"  —Iff 

^fe 

*# 

*»\ 

•«#"' 

^/t.^  H^.J 

^z 

04^0^                ''- 

^%l 

o 

».*^.„*,««  ^    ..../.A.  H  rw,u.wi  .w.,/  uiir„ 


geologicai,  notes 


''"^'^f*   »*»/Tjr/ J/ «•/</..  1  jlr^t;tf^ttr- 


•  ■^•Yf    r^-,pf.      ■<rs//>Wy>/<, 


....^mt.'tf   'ft.,4  ,n^,n^  n,^,.-    .*.//„„   ./,»/„/ 
ii»4rHrS.w^-.,„m  ■rr.^t^.rt.x^,  i.*,/a^„,„, 

-V       fr.-.     -...■....        /,..-,/, 
■/       Ihu    ,t...i.       rf, ..,       ,,.„      ,/,„ 

'  '        /».  ftthltr/^Jr    ^.,-f..  J, 


.y' 


■"\  ' 


ij 

*/ 


*/*? 


II    (»4C|j,,^ 


^1££ s : 


i 


V 


iV  ^' 


'     I 


I         'VW,„, 


r    ./^ 


,'  ,»r>-;  f  ",>ir?-2;^- 


n       a      X 


r- 


-i"^. 

.        .^ 


H       .1        , 


^  /-^     '"'■•  ^'f'«^' •  .^i..,^J  --P...A    ""'C  ^'-^"  ■^*55UF'il!^-kL\ 

,< .v„  V-      .----^^^-^ -^ '  ^    _\  --'  :<::^'^.~-^  'sa--/^  y^<,^ 


In  (Will  K.I 


"•■■••..». 


fir)  ^-- 


A         .1 


A'         A- 


.S' 


^' 


Slair  Ulai,,)., 


/'> 


■••-.  ,.JJ1A  S.       *.>.>^,,,^.„,,    „^„    ,;^,,^ 


:  '...til 
'urarr 


.4^! 


rr.} 


pr:^ 


*-,,„.,.        735: 


^1>^ 


^^^"^S;:;' 


No  IHM 


